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I tieatilit �meritJu. 
THE MAJESTIC. 

Another new and magnificent ocean steamer, the 
Majestic, of the White Star line, arrived in New York 
from Liverpool on the 9th inst. , after a fast passage-
6 days and 18 hours. This ship, like the Teutonic of 
the same line, is  582 ft. long, 57� ft. wide, 39 ft. 4 in. 
depth, 9, 685 tons tonnage, built of steel, two indepen­
dent sets of triple expansion engines, twin screws, 
engines of 17,000 horse power, 12 boilers, 72 furnaces. 
This vessel and also the Teutonic have been built 
under an arrangement with the British Admiralty 
whereby the ships are to be taken into the naval 
service whenever required. 

The ships are so arranged that twelve guns can be 
mounted on each ship forty-eight hours after arrival 
in port, and it is believed that, with their attributes of 
twin screws, high speed, and great strength and coal 
endurance. these two steamers will play an im portant 
part in realizing the hope of many in times past of see­
ing the royal navy and the merchant service bound 
together in one cOlIllIlon schelIle for the national pro­
tection. 

It is a question worthy of serious consideration 
whether our governlIlent lIlight not, with great ad­
vantage, offer liberal inducelIlents to our own ship 
builders to put afloat a class of vessels like these. Not 
one of our new unarmored cruisers can cOlIlpete in 
speed with t.he Majestic, and it is doubtful if any of 
them could beat her when she is armed for a fight. 

-------.. --<.�-�� --
ACCIDENT TO A GREAT STEAMER. 

On the 25th ult. , at 5:30 P. M . ,  on her outward pas­
sage from New York to Liverpool, when about 75 
miles off the coast of Ireland, driving along at full 
speed, the machinery of the steamer City of Paris sud· 
denly broke down, both engines stopped, and the ves­
sel was drifted helpless on the waves. To add to the 
danger of tbe situation, the water carne pouring into 
both engine compartments. The accident appears 
to have been so serious, and the ship so inade­
quately supplied with steam pumping machinery, that 
during the four days that elapsed before reaching port 
the vessel gradually settled deep in the water by the 
stern, though it is claimed by interested people she 
was never in any danger of sinking. T wo days after 
the accident she was mQt by the steamer Aldersgate 
and towed i nto Queenstown, where steam pumps were 
obtained, the leak stopped, the water pumped out, and 
the vessel proceeded with her one uninj ured engine to 
Liverpool. The captain's telegraphic report to the 
owners was to the effect that the cylinder of the star­
board engine went to pieces, injured the bulkhead be­
t.ween the two engine cOlIlpartments, and broke the in­
jection pipe connections, thus letting water into both 
compartments. Passengers on board report that a 
cloud of steam' suddenly rose from the engine room, 
followed by a terrific grinding noise, all of which 
lasted for a minute, then all was silent. One passen­
ger says a portion of  the  machinery was thrown u p  
and fell upon the deck. 'l'he ship was amply supplied 
with boats, the weather was fine, there was little or no 
panic among the people on board, 1 ,000 in number, but 
all were subjected to a strain of anxiety and dread 
which was not relieved until they stepped ashore. 

After arrival at Liverpool the vessel was docked, and 
as she rose out of the water her starboard propeller 
dropped off, revealing a broken shaft, which at once 
explains the cause of the accident to the engine, name­
ly, the sudden jerk given to the engine by the break­
ing of the shaft. 

The City of Paris is one of the noblest specimen!! of 
marine architecture now afloat. She is 560 feet long, 
10,500 tons burden, 6374 feet width, 42 feet depth. She 
has twin screws, worked by two i ndependent engines 
of the three-crank triple-expansion type, both together 
having 20,000 horse power. There are 9 steel boilers, 
54 furnaces, and 12 fans for supplying air to boilers. 

The vessel is supplied with no less than thirty-seven 
auxiliary engines, most of thelIl operated by hydraulic 
power, and used for steering, hoisting cargo, stores, 
ashes, and doing all kinds of work in all parts of the 
vessel. The ship is supplied in each engine room with 
two fire and two hilge pumps of the most powerful de­
scription, so arranged as to be available for pumping 
the compartments between the double bottoms of the 
ship, and also emptying any of the compartments 
should water come in. The du plicate electric light en­
gines were located in the main engine rooms. 

It seems neyer to have been antici pated that both 
engines and both engine compartments could ever be 
simultaneously damaged so that all the steam pumps 
and electric light engines would be rendered useless. It 
appears to have been believed that if one engine or 
one set of pumps broke down, there would always 
he another engine and pumpR in readiness for any 
emergency, and capable of propelling the vesssel almost 
at usual speed. Just here was the apparent miscalcu­
lation. It only took one minute of time to render al l 
the double engine power and double main pumps of 
the City of Paris useless and inoperative. 

In all first-class American st�amers there is an am­
ple supply of independent steam donkey pumps and 
boilers arranged above the water l ine.  In case of dam-

age to the main engines and pumps, the donkey boilers 
can be fired and the pumps worked. In the City of 
Paris this arrangement was done away with in order to 
make the ship quiet and relieve passengers from the 
disagreeable sizzling of steam, rattling, and the noises 
attendant upon the use of a number of donkey engines. 
It is probable in view of this mishap the City of Paris 
will now be provided with additional pumps and 
boilers to meet any such occurrence as the present. 
The flotation of the City of Paris for four days at sea 
with two great compartments filled, and all her ma­
chinery disabled, shows that progress has been made 
and that the time is approaching when we may ex­
pect to have really unsinkable ships. 

----------� .. �,� .. �------------
CAMPHOR. 

The retail price of camphor has recently advanced 
from thirty to sixty cents a pound. This will no doubt 
occaRion surprise to many persons, and especially to 
those who will soon require to make small purchases 
of the drug for the purpose of protecting fur and 
woolen garments from moths during the summer sea­
son. 

The scarcity and consequent high price of camphor is 
caused by the large quantities of it which have been 
taken by European governments for the manufacture 
of I51ll0keless powder and also by the increasing demand 
for celluloid goods both in E urope and in this country. 

Previous to the invention of celluloid, about all the 
uses to which camphor was put were for preserving 
clothing and fur goods against moths and in medicine. 
Now the two great inventions above alluded to are 
using such large quantities of this article that the sup· 
ply will probably prove to be entirely inadequate. The 
principal source of this supply in southern Japan was 
fully described in the last issue of this journal, and on 
April 3 a plant built in this country for extracting the 
gum from the wood by improved processes was shipped 
to Hiogo, Japan, which some think may institute a 
revolution in preparing the drug for commerce. This 
plant is composed of sti lls, engines, and boilers, and 
when shipped at Pittsburg, Pa. , weighed fifty-five 
tons and occupied two cars. It has been erroneously 
stated that the object of sending this machinery to 
Japan is to obviate the necessity of bringing the wood 
or fiber here, thus paying freight on much useless ma­
terial and incurring los8 by evaporation. The truth is, 
however, that the camphor wood has never to any ex­
tent been brought to this country, the work of extract­
ing the gum being done in Japan, but it is put through 
a refining process after arrival here. As described in 
the article above referred to, the processes in Japan are 
very primitive indeed, and it is possible that the ma­
chinery now going forward may be so great an im­
provement that the supply of camphor will be in­
creased by its use. It is the opinion of those who 
have given thought to the subject, however, that some 
substitute will have to be found for camphor in the 
manufacture of smokeless powder, if not in the pro­
duction of celluloid, as it will be impossible to pay the 
high prices which the unusual demand creates. 

--------.... H-. .... ..-.-••• �--- .--�� 

IMPROVEMENT OF THE ARC LIGHT. 

On page 243 we give at sOllle length the details of an 
illlprovement in the arc light which, according to the 
statement of Dr. John Hopkinson, has yielded results 
of a very illlPortant and valuable nature. The lumin­
ous power of the ordinary light is asserted to be nearly 
doubled, less energy is consumed, increased steadiness 
is gained, the quality of l ight improved, and other ad­
vantages gained. 'rhe improvement is effected in a 
very simple manner, to wit, by feeding to the lower 
carbon a minute quantity of hydrocarbon, in the form 
of an oil or grease. The further particulars given will 
no doubt be read with interest. 

. ' .. . 

Substitute Cor Sulpbate of' quinine. 

At a recent meeting of the French Academy of Medi­
cine, Professor Dujardin-Beaullletz stated that he had 
received from M.  Valude, of Vierzon,  a paper relating 
to a new specific for the fever and other symptoms of 
paludism. This medicament consists of the bark of 
the panbotano, which is a leguminous tree (suborder 
Mimosce) of Mexico, isolated plants being cultivated in 
some parts of Europe. M. Villejean has studied the 
bark, and found fatty matters, tannin, etc. ,  but no alka­
loid or glucoside. M. Valude administered panbotano 
bark to his patients in  form of an alcoholic tincture, 
and also gave a preparation made by maceration. He 
preferred the latter, which he made by putting 70 gm. 
of bruised bark into a quart of water and boiling down 
to a pint, this being the quantity to be taken in t wenty­
four hours. In the eight paludic cases described by M. 
Valude a single dose, or, at most, two doses, caused the 
disappearance of well-defined tertian fevers.-Bnll. 
med.,. .Nouveaux Rem. 

•• e- • 
To make waterproof writing ink, an ink which will 

not blur if the writing is exposed to rain: Dissolve 
two onnces shellac in one pin t  alcohol (ninety-five 
per cent), filter through chalk, and mix with best 
lalll p black 
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Saunderson's IlDproved Arc Light. 
For many years there have been efforts made for the 

improvement of carbons for electric arc lamps with 
some measure of success, also for introducing various 
materials into the arc, but in nu case has any import­
ant advantage been gained. In many cases certain 
substances have been ground up and incorporated with 
the carbon, with the result that ashes or clinkers have 
been formed to sucb an extent as to render the light 
of less rather than greater intensity. The most suc­
cessful carbons have been those made up with finely 
powdered soft carbon dust, compacted together by 
well known methods, which we need not now discuss. 
A very remarkable discovery h as been made which 
will certainly give an enormous impetus to electric 
lighting. The inventor, Mr. Llewellyn Saunderson, of 
Kingstown, county Dublin, while experimenting with 
the arc lamp in his endeavors to improve its powers to 
pierce fog, so as to minimize loss of life at sea, deter­
mined upon introducing into the arc minute quantities 
of intensely heated hydrocarbon vapor so as to enrich 
the light with the well known fog-piercing rays, viz. , 
yellow and red. Having succeeded by this means i n  
producing a beautiful sunshine yellow, h e  discovered 
that at the same time the intensity of the light was 
enormously increa,;ed. A plant was put down consist­
ing of gas engine, dynamo, and electric arc lamps, and 
the question was followed up by introducing various 
gases into the arc in a number of curious ways, only a 
few of which can now be described. The first consisted 
of a jet through which the vapor was projected into 
the arc ; then two jets, and so with a number of other 
contrivances. The hydrocarbon was vaporized in the 
tube leading to the jet, and retarded in its passage by 
asbestos, etc. , to give the carbon time to bring the 
vapor up to an intense heat, and a wick was employed 
to prevent the vapor from going back, as well as to 
supply fresh fluid by capillary action. Having tho­
roughly convinced h imself that a substantial improve­
ment of the light could be produced without requiring 
additional power from his gas engine and dynamo, the 
inventor now contemplated bringing his new ligh t for­
ward for actual tests against the best light that could 
be produced by the carbons now universally employed 
in arc lighting. He made inquiries as to who he should 
ask to assist him,  and Lord Crawford very kindly 
allowed some temporary tests to be made at the store 
of the London Electric Supply Corporation in the 
Adelphi Terrace, but the exigences of the business of 
the corporation were such that the long and laborious 
investigations required could not be continued. Sub­
sequently the inventor was recommended to apply to 
Mr. Apps, 433 Strand, London, so well known for his 
work in connection with physical science, and after 
careful consultation it was decided to put down a plant 
consisting of gas engine, dynamo, storage cells, and 
two large Brockie·Pell arc lamps, each taking about 
45 volts and 12 amperes. This plant began running in 
May, last year, and was designed and fitted up by Mr. 
Apps with a ful l  complement of testing i nstruments of 
the most approved design. '.rhe two lamps were ar­
ranged at the ends of a long photometer scale, the pho­
tometer being in the center and the lamps vertically 
placed at each end. The exact candle power of either 
lamp was not thought to be important, but the precise 
relation of the lights of the two lamps was the point to 
be ascertained, the energy to each being indicated by 
the sets of instruments placed on the walls opposite. 
At this stage the experiments were greatly extended, 
and many thousand observations taken, with a general 
mean result agreeing with that separately and after 
ward determined by Dr. Hopkinson. It was found, 
however, that for very exact measurements greater 
steadiness was absolutely necessary. Having now pro­
cured readings of a reliable nature, and of the most 
extraordinary character, the inventor was advised to 
call in Dr. John Hopkinson, M.A. ,  D. Sc. , F. R. S. ,  etc. , 
to report to him on the power of the new light as com­
pared with the old arc light. A pair of black velvet 
screens were ordered to be placed behind the lamps, 
and the whole of the framework also was colored a dull 
black. The tubes of the photometers were also lined 
with black velvet, and special arrangements were con­
trived to get the maximum steadiness of light from the 
lamps. At this point some measurements were taken 
which were fully verified subsequently, but the Ull­
steadiness of the light was still a serious source of diffi­
culty. The lamps were now made to rotate in their 
own frames and to be inclinable at any angle also-the 
automatic regulating mechanism being entirely re­
moved, and a screw arrangement added for hand regu­
lation. By this means the possible errors due to craters 
were almost entirely eliminated, and, after taking a 
great number of readings, Dr. Hopkinson decided to 
make his report, which is as follow� : 
THE REPORT OF DR. JOHN HOPKINSON, M.A., D.SC., 

F.R.S., ETC. 

Arc Lamp with Hydrocarbon. 
The peculiar feature of this invention is, that the 

lower or negative carbon is hollow, and is connected 
with a reservoir of hyd rocarbon, as tried by me, 
Young's paraffin, density 0'865, this oil passes up the 
hollow carbon into the arc. 

The object of illy experiments was to ascertain what 

advantage, if any, resulted from the presence of the 
hydrocarbon. Two arc lam ps were provided, identical 
in all respects, with the exception that to one of them 
the invention was applied. The electromotive force 
and current supplied to each arc were measured by 
voltmeters and amperellleters, which were afterward 
compared with each other, and were found to �ive the 
same indications for the same current!'. The lights 
given by the two arcs were compared by a photometer 
generally of the ordinary construction. In a part of 
the experiments the ordinary B unsen grease spot was 
replaced by the so-called Joel's photometer, consisting 
of two pieces of obscured glass ; the results with the 
two instruments are in fair accord. 

In order to diminish the very considerable variation 
dependent upon the position of the crater, the lamps 
were incline:! so that the axes of the carbons made an 
angle of 45° with the horizontal, the craters in the two 
upper carbons facing each other. Between successive 
observations the lamps were turned t.hrough an angle 
of 1800 about the axes of the carbons, so as to reverse 
the ;favorable or u nfavorable position of the craters. 
As might be expected, the observations varied very 
considerably, and the mean of the observations only is 
given here. In obtaining this mean the whole of the 
observations are included with the exception of six­
three extremely favorable to the new lamp ; three, on 
the other hand, unfavorable. 

The final result which I find is this : Mean potential 
of ordinary lamp, 39'8 volts ; of new lamp, 41'4 volts ; 
mean cnrrent of ordinary lamp, 12'4 amperes ; IIlean 
current of new lamps, 11'1 amperes ; mean energy in 
ordinary lamp, 493'5 watts ; mean energy of new lamp, 
459'5 wattR ; mean ratio of the lil!ht given by the uew 
lamp to the light given by the old lamp, 1'88. Thus, 
in these experiments, while consuming somewhat less 
energy, the new lam p gave nearly double as much 
light as the old lamp. There is, therefore, in an arc of 
thi!' size a substantial advantage from the use of the 
invention. J. HOPKINSON. 

5 Victoria Street, January 31, 1890. 

Among the great advantages of this discovery we 
may mention increased steadiness, and, instead of the 
bluish tint always present in the ordinary arc, a fine 
rich yellowish-white color, very agreeable to the human 
eye, is produced, being almost exactly the same as sun­
light, and having an enormously increased power of 
penetrating fog, so important for lighthouse purposes, 
and for use in the military and naval electric light pro­
jectors ; the actual amount of light, as reported by Dr. 
Hopkinson, being nearly double that of the old arc 
light, and more than double, if we allow for the differ· 
ence in energy taken by the two lamps tested against 
each other. The item of expense in applying the new 
system is so slllall that it may be neglected altogether, 
and very little or no alteration of the present arc lamps 
is required. The simplicity and cheapness of manufac­
ture is, in fact, so great that it is probable not more 
than 20 per cent or 30 per cent in  total cost need be 
added to the present cost of the carbons against the 
diminution of the general cost. 

H may well be asked how these results are attained. 
Up to this moment there is, perhaps, no sufficient ex­
planation ; but it is highly probable that the exceed­
ingly fine particles introduced into the arc, land im· 
pinging against the upper carbon by the ascent of the 
hydrocarbon vapor, are acted u pon witll great advan­
tage by the electrical energy, whereas the harder par­
ticles of the carbons have to be taken from their state 
of  cohesion, greatly reduced in size, and even then only 
a small percentage are found suitable for the higher 
incandescence (from which most of the light is derived), 
the grosser particles falling in dust, fOllnd after the 
lamp has gone out; while portions more refractory are 
discharged at all angles, and sometimes with consid­
erable force. For instance, such particles have been 
found embedded in the surface of massive glass lenses 
placed some 4 or 5 inches distant from the arc flame in 
a horizontal direction. The work done in heating a re­
fractory and unsuitable body for the prod uction of 
light must evidently be attended by considerable loss 
of energy. On the other hand, the hydrocarbon vapor 
is (by means of  the waste heat of the carbon, at a point 
not far from its lower end) obtai ned from the absorbent 
wick, from which it ascends, being lighter than the sur­
rounding air, and after being raised to an intense h eat 
as it passes upward, and having enormously expanded , 
it passes into the arc. 

The quantity of vapor required is astonishingly  
small ; that which can be produced from a drop of oil 
lasting, with ordinary carbons, nearly a minute. It is, 
however, not necessary to employ oil, but almost any 
substance or semi-liquid which, on being heated, gives 
off the vapor will answer well. For example, vaseline 
inclosed in a small capsule of the same size as the rod 
of carbon, and not more than about one-half inch long, 
will hold sufficient for the burning of the carbon down 
to the usual length at which i t  is genera\Jy taken out 
and thrown away. It is probable that the minute 
quantity of vapor required is acted upon freely, and 
that in  its turn the incandescent gas or particles of 
vapor assist largely in effecting the separation of the 
particles of the carbon electrodes ; for the consumption 
of carbon is increased by about one-seventh part. The 
light is said to be far more agreeable to the eye, and of 
much greater steadiness ; while as to economy, arc 
lighting with this improvement, it is contended, is 
equal to gas at about ls. per 1,000 cubic feet. With 
reference to search lights, it is evident that by adopt­
ing the invention the illumining power, and generally 
the actual value of these appliances, will be doubled, 
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which may be an important factor in some not very 
distant naval action. These lights would also be found 
m uch better able to pierce the fog and haze so often 
found on the surface of the sea, and most important in 
finding coast lines and "rocks ahead." 

••••• 
Cold and DalDp Houses. 

A large proportion of the colds and ailments of the 
respiratory organs suffered during this season cf the 
year are attributable to the want of proper measures 
being taken by builders in laying foundations and in 
executing the basements of our houses. Hundreds of  
the houses let  in  the suburban districts of  London are 
built upon clay and marshy ground, often of " made 
earth " and rubbish. The present by-laws as to founda­
tions and building sites have been in operation only a 
few years ; but previous to that time houses were built 
upon decaying matter deposited by dust contractors, 
the foundations of walls were laid on the damp soil 
without concrete or proper courses to prevent the rising 
of damp in them, and damp earth was allowed to ex­
tend above the basement floor level .  By the legisla­
tion of recent years, these matters have been more 
looked after by the district surveyor. We may point 
now to a few of the causes which contrib ute to cold 
and uncomfortable houses. First and foremost is the 
imperfect arrest of dampness from the soil. The 
only way of securing a h ealthful house is to cut it off 
as much as possible from the soil on which it stands. 
Ideally, one may imagine a house standing on stilts or 
piers, having a free current of air below, and a stair up 
to the floor i but this  would be unattainable under 
existing arrangements. The next best thing is to ob­
tain a well ventilated cellar, or, what is almost as good, 
a sufficient air space between the ground and the floor, 
this space being well ventilated by bricks, and the 
ground covered with asphalt lor concrete. N either of 
these essentials is found. There is an air space below 
the floor ; but  it is  generally a rough and unleveled 
surface of rubbish, with the air bricks so scantily intro­
d uced, and they often clogged up by earth or dirt, that 
the air is in a state of sta.gnation, and the emanations 
from the soil are sucked up into the house by the 
warmth and fires. Another danger is added if a dis­
used cesspool or a drain is beneath the house, and who 
knows how many of our houses are built over these 
receptacles of a past civilization? The many houses 
and tenements built almost level with the ground are 
particularly open to suspicion. A fast decaying floor 
or a mildewed appearance of dampness, or a musty 
smell under oilcloth or linoleum in the hall or passage 
will reveal the evil. On examination it is found, on 
taking the rotten boards up, that the joists are close 
to or rest on the ground, that the bond timber is rotten. 
or 110 damp proof course inserted. Hundreds of small 
houses are found yearly in this condition of incipient 
decay, which often begins under the passage floor, 
near the staircase or back door. The only remedy is 
to excavate the soil, nnderpin the walls, and lay a 
damp course over soil, replacing the timber on sleeper 
walls of proper construction. The want of ventilation 
is usually found to be the cause. 

Houses having half basements or parlors below the 
ground floor are very common in the metropolis ; but 
these as living rooms are highly objectionable, with 
the exception of those which have not been excavated, 
and are built up from a lower natural level in the rear, 
in which case the lower story becomes the ground floor 
story of the house behind. Then it becomes necessary 
to form a good area or retaining wall in front to give 
light to the front room, or, if there is no front room, 
to well line the wall forming the back of the room in 
the rear with some bituminous compound. It is bet­
ter, perhaps, to make it thick and hollow, ventilating 
the space. And speaking of half basements leads us to 
d well on one or two points connected with dry areas. 
Walls built against earth ought to have an area form­
ed along it of its whole height. On the return side of 
semi-detached houses the side wall must be built often 
without any area, and in this case the space next the 
wall for a foot or more should be filled in with broken 
stone, and a drain be placed at bottom just below the 
level of footing. An asphalt coat on the outer face of 
wall returning in the joint at the floor level should in­
variably be put. A more efficient protection would be 
an area covered over next the outer wall, called a 
" French intercepting drain," or a concealed area. 
Sometimes an impervious tile facing has been placed 
against the outer face of a wall so built ; but of all 
these plans the open ventilated area is the best. "'vVe 
have here referred chiefly to foundation and basemeut 
measures ; but the dry wall and the well protected 
roof are other necessaries of warm and healthful dwell­
ing houses.-The Building News. 

. � .... 
Lack of" SYlDlDetry in the Eyes. 

When the average man or woman comes to be fitted 
with the first pair of glasses, some curious discoveries 
are made. Seven out of ten have stronger sight in one 
eye than the other. In two cases out of five, one eye is 
out of line. Nearly one-half the people are color 
blind to some extent, and only one pair of eyes out of 
every fifteen are all right in all respects. 

© 1890 SCIENTIFIC AMERICAN, INC.
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AN IMPROVED SPRIN G MOTOR. 

The accompanying ill u strations show a side elevation 
and sectional plan vie w  of a spring' Illotor patented by 

Mr. J. G. Ernst Reichard, of Borna, near Leipsi c, Sax­
ony, Germany. On the bed plat e is a vertical spindle 
carry ing a fixed pinion, C, i nto which mesh gear wheels, 
D and D', mounted in a frame, E, turning on the fixed 
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the main driving shaft, H. The springs, Q and Q', as­
sist i n  re-enforcing the power derived by the rotat ion 
of the frame, G. 

The Electrical 'r,·an.mis .. ion of Power. 

A remarkable electrical transmission plant has re­
cent ly been put down in the State of Nevada, in the 
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Perpetual Carnation ... 
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world famous Comstock Lode, 
and th e almost equally fam­
ous S utro 'runnel. At the 
Nevada Mill  there is  a 1 0  ft. 
Pelton water wheel, which re­
ceives water through a pipe 
line delivering water from the 
side of Mount Davidson under 
a head of 460 ft., giv ing 200 
horse power. Here the water 
is again caught up, deli vered 
into two heavy iron pi pes and 
conducted down the vertical 
shaft and incline of the Chol­
lar Mine to the Sutro T unnel 
level, where it is again de­
livered to six Pelton water 
wheels, this time running un­
der a head of 1,680 ft. Each 
of the six wheels is but 40 in. 
in diameter, weigh ing 225 
pounds; but w ith a j et of 
water less than % in .  in dia­
meter, they develop 125 horse 
power each. On the same 
shafts,wh ich revolve 900 times 
a minute, are coupled s i x  
Brush dynamos, which gene­
rate the current for the elec­
tric motors that drive the 
stam ps in the mill a b o v e 
ground. The result is that, 
where it formerly took 312 
miners' inches of water to 
operate 35 stamps, but 72 
inches are now required to 
run 60 stamps. This is the 
greatest head of water ever 
used by any wheel, and by 

itse lf constitutes an era i n  
h y d r a u l i c engineering. A 

solid bar of i ron thrown forci· 
bly against t h is tremendous 
jet rebounds as though it had 
strnck against a solid body 

instead of a mobile fluid. The 

John Thorpe, than whom there is no better authority, 
says, in (JaTden and FOTest, that carnations to flower in 
the open ground this summer should be planted early 
in this latitude-any time after the 10th of April if 
they have been growing in a cool p lace. Carnations 
are better without fire heat at this season. It is im­
portant that the soil in which they are to be planted 
be rich in potash , and a liberal dressing of wood ashes 
is, perhaps, the best means of supplying this element. 
If the plants are ordinary spring-s truck cuttings, they 
should be planted about a foot apart each way; plants 
that have been wintered over in five inch pots require 
lUore room, and, of course, give more flowers; yet, if 
the same amount of money is expended in small plants, 
the additional number should produce the same 
amount of bloom. The varieties of carnations are so 
numerous, and so large a proportion of them are ex­
cellent, that i t  is hardly worth while to name a select 
list. Un fortunately th�re are but very few thoroughly 
hardy varieties of the class known as border carnations. 
Seedling plants will go th rough the first winter safely, 
as a rule ; afterward, however, whether the plants are 

layerlld or stock is obtained by cuttings , the lossps are 
heavy and the plants badly crippled. Unfortunately, 
we cannot grow the clove carnation here as they are 
grown in England , and where they are among the 
most satisfactory of garden plants. 
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REICHARD'S SPRING MOTOR. 
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AN IMPROVED WEEDER, 

The engraving herewith shows a very cheap and con­
venient tool, which has been patented by Mr. Albert 
\V. Stiles, of Rock Creek, Ohio. This implement is made 

from a single pi ece of w ire rod having an ovate handle 
formed by  bending the wire, when the strands are 
twisted to make a shank and the two limbs are made 

) 

STILES' GARDEN TOOL. 

d f th O • t h ·t 
. with hook-shaped ends, thus constituting a 

spee 0 IS Je , w ere I lm-
d " . . . . t tl b k t f 

an ll1eXpenSlve tool for remOVll1g weeds, etc. 
pll1ges aga�ns Ie 

.
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the wheel, IS two Illlies a 1U1- I 
AN IMPROVED PERMUTATION LOCK. 

nutc-176 ft . a second. The 
wheels only weigh 1'8 pounds per electr i c  horse power 
wllf'n working with the maximulll head, figures which, 
Engineering says, are onl y surpassed by the Brother­
hood engines used for driving torpedoes, and possibly 
by the Parsons steam turbine. At the Terni steel 

works , in Italy, there is a Hirard turb ine  usi ng water 
under a head of 1,000 ft., which we believe is the great­
est head used in Europe . 

AN IMPROVED TYPE-WRITER. 

simple 

spindle, B'. Into these gear wheels lllesh pinions on 
the frames, F and F', turning in the frame, E. On the 

latter frame is a pulley rotating loosely on the shaft , 
B', and connected by a chain with a pulley on a shaft 
turning in suitable bearings on the main frame. On 

the latter sh aft i s  a pulley connected by a chain, q, 
with a pulley on the shaft, C', the l atter pu lley carrying 
a su pplemental frame, G. The frames, F and F', carry 
s pr ing barrels, g and g', and the shaft, H, turns loosely 
in the frame, G, the shaft, H, transmittin g the power 
of the motor to other machinery to be driven. \Vhen 
the springs in the barrels , g and g', are wound up they An �tt�chment  for type- writer>', by lIlear�s of wh ich 

exert a tension Itt both ends. \Vhen the frame, G. 1'0- the Shlftll1g of the characters and the s paclllg may be 

tates, Illotion is imparted to the several devices in
· th.e I effected withou.t us�ng the �lands  therefor, is shown in 

frame so that a rotary motion is  finally illlparted to the accompanylllg Il l ustratIOn, and has been patented 
, 

by Messrs. Reuben Durrin and Rosecrans Sheldon , of 

The lock sho wn i n  the accompanying illustration is 
designed more especially for money drawers, and to be 
operated only by authorized persons knowing the 
proper order in which the levers or parts must be 
worked to allow withdrawal of the bolt. It has been 
patented by Mr. Alfred C. Lawrence, '1'oronto, Ontario, 
Canada. In th i s  lock the lat ch bolt, B, has a slot on 

which the bolt plate, C, loosely fits, the bolt also hav­
ing an independent vertical movement on the plate. 
In thus making the bolt independently movable on 
the bolt plate the drawer may be closed without work­
ing the permutation d isks after the levers, I, have been 
released. \Vhen the drawer is open and the arm, D, is 
up, the levers, I, being down, the drawer may be closed 

i n  the ord inary way, but when strongly pushed home 
the spring, P, lifts the bolt behind the catch p late and 

holds the drawer securely locked. i Streator, IlL To the under side of the stand are hinged 
two bell crank spring-pressed levers, the horizontal 
arm of one lever being connected to the capital ·shifting 
key by a rod, shown in a dotted line, while the hori­

zontal arm of the other lever i s  connected with the 
spacing key by a rod, having at its lower end a loop 
entered by a pin carried by the lever, so that as the 
lever is thrown by the knee, the spacing key will be 
drawn down, but will return to its normal position 
after the spacing has been effected. The figure-shifting 

key is connected with a horizontal lever beneath the 
table. To throw the capital characters into print ing 

position the operator presses a knee aga inst one s ide 
lever, pressing the opposite side lever when it is de­
sired to space, wh i le to throw the figures into printing 
position the central le ver is pressed by the knee, the 
latter lever being adj ustable to any desi red height . 

... ,. 
THE Charter Gas Engine Company , of Sterling, Ill., 

issue 11 com pact little pam phlet descriptive of their 
engine, and with testimonials of those using i t, which 
is well worth the attention of al l  who require power 
for any purpose. The Charter engine  uses naphtha 
and gasol ine direct, thereby saving the expense of 
manipulation to make gas, and conserving all the en 
ergy of the fuel. It is clai llled that the engine can be 
rUll at an expense of one cent per indicated horse 
power per hour, at the average price of gasoline. It is 
a very simple and compact engine , not likely to get out 

DURRIN 81: SHELDON'S TYPE.WRITER ATTAOHMENT. of order. 

For further information in reference to this inven­
tion address Mr. J allies M, Shannon, No. 50 Willoughby 
Street, Brooklyn, N. Y. 

i 
LAWRENCE'S LOCK, 
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AN IMPROVED PERFORATING WHEEL. ; nary plug with a head and with coarse screw thread , AN IMPROVED SKYLIGHT . 

A wheel for perforating paper, as checks, drafts, etc. , as shown in our engraving. The plug is applied as 
to be separated from duplicates or stubs, is shown usual , an oakum packing being first put in, then the 
herewit.h and has been patented by Messrs. Joseph lead balking. This makes a perfectly strong and tight 
Jensik and Charles Stoll, of Chicago, Ill. This wheel I seal . To remove it. i s  only necessary to apply a wrench 
is mainly designed for use in paper-ruling machines, and unscrew the plug. When the plug is removed and 
the small figure being a transverse section of the wheel the fixtures put in, there is just sufficient lead and 
in operation on the paper. The wheel is carried by a oakum present to recalk the j oint. Among other ad­
holder, to be attached to a clamp, as ruling pens are vantages of this plug are the following : It is inexpen­

The accompanying il lustration represents a glazed 
structure design ed to entirely preven t  leakage, the 
bars and lights being secured together w ithout bolts 

sive. It is perfp-ctly tight. It is durable. It is easily 
removed. If used in new buildings and placed in posi­
tion as the plumbing work advances, these plugs will  
preclude the possibility of obstruction s  of any kind 
getting into the pipe, which often happens. I f  any 
fixture should be abandoned, the outlet furnished with 
this plug i s  sure to be properly closed. This plug has 
been tested up to between 80 and 90 pounds pressure 
per square inch. Several hundreds of them were used 
in the great World bui lding, New York, where there 
are 25 lin es of soil pipes, some of them 200 feet in 
length. The use of these plugs saved a great amoun t 
of time, and stood the inspection pressure with com­
plete success. Further information may be had by 

JENSIK & STOLL'S PERFORATING WHEEL. addressing the J. L. Mott Iron Works, 88 Beekman 
Street, New York. 

secured, and is designed to be very serviceable in small 
binderies, where it would not be profitable to have a 
separate perforating machine . 

• 1 • •  
AN IMPROVED THILL COUPLING. 

The coupling shown in the engraving herewith has 
been paten ted by Mr. Martin L. Schoch , of New 
Berlin, Pa. Fi g. 1 represents a portion of the thill 
iron, w ith knuckle and hooks th ereon, Fig. 2 partly 
showing the key with locki ng lever, while Fig. 3 re­
presents the whole device in perspective. Attached to 
the axle clip in the usual way are two forwardly pro­
jecting lugs or ears, with a cross bolt adapted to be 
engaged by hooks in the slotted end of a thiU iron, 

SCHOCH'S THILL COUPLING. 

there being a raised knuckle near the e nd of the thill 
and a peculiarly formed key adapted to en ter the slot 
of the thill iron, to engage its k nuckle a n d  overlap the 
cross bolt, thus holding the parts together, the key 
having a dependin g lever by which the part� may be 
locked in position. 

CARTER'S DITCHING AND EXCAVATING MACHINE. 

The accompanying illustration represents a ditching 
CAMPBELL'S SKYLIGHT. 

and excavating machine designed to dig from two to and nuts or similar fastenings. This is a patented in . 
four hundred rods of d itch 3 feet in depth, 14 inches velltion of M r. Nei l  Cam pbell, of No. 231 East Ninety­
wide on top and 10 inches in bottom. It is the in ven - sixth Street, Ne w  York City. Fig.  1 shows a tran sverse 
tion of Mr. H enry Carter, of Albion, N. Y. The lIla- section through a s upporting bar and two lights, Figs. 
chine consists of an elevating wheel with buckets, 2 and 3 sh owin g roof sections. I n  this construction 
which chop into the earth in the bottom of the drain ,  the light or glass is formed with a gutter on its upper 
and thus preven t  the elevating wheel from slipping in edge and a rib on its under side to serve as a stop or 
tough, sticky clay, at the same time giving it power to rest for the edge of the adjacent light, this rib project­
raise the earth u p  through a flexible back. which yields ing into an a,djacent gutter, while flanges on its side 
to allow a stone or other obstruction to pass freely up engage grooves, forming a lock joint. In this way seams 
through the throat to the discharge chute. These are avoided l i kely to occasion leakage and breaking of 
buckets are so arranged that a cam roller raises them the glass. 
as they approach the discharge chute to pass over a • ' . ' •. 
scraper, which clears the elevating wheel of all the Phosphorescence. 

earth, forcing  i t  down the chute to either side of the A l!'rench n aturalist, 11. Giard , has j ust made known 
ditch. After passing this chute another roller adj usts the results of some experiments he has been m aking 
the buckets to  th eir original position, where they are with 'l'aZitTus and other crustacere. On microscopically 
held by a brake attached to each journal, which is  pro- examing a brightly phosphorescent speci men he found 
vided with a spring and set nuts which will adjust walking slowly on the beach instead of leaping. as i ts 
them to any desired tension. The plow is so arranged h3.bit usually is, he traced the phosphorescent l ight to  
that t h e  operator can,  with a hand wheel, raise or lower t h e  presence of bacteria i n  its  lIluscles, which were 
it  to take any desired depth of (Jut. The tilt on the I greatly altered . On inoculating other and health y in­
front  of the machi ne al lows the 
plow to be raised or lowered ten 
inches without changing the posi­
tion of the elevat i n g  wheel,  thereby 
permitting the operator to set the 
plow to any desired de p t h of cut 
for either hard or soft soil. The I plow is so attached that it will, 
when coming in  contact with a large 
stone or rock, rise up and pass over 
without danger of breaking the 
machine ; while at the salIle time, 
if it  passes under a smal l stone, 
which is too large to get up th rough 
the throat, it automatically yields 
back,  ma king the throat twice the 
original size, al lowing the stone to 
pass freely through to the discharge 
chute. 

. . . ... 
• ' .  • For (;e tting Rid ot· Mosquitoes. 

THE NONPAREIL PIPE PLUG. Robert H. Lam born has placed i n  
Here is something that w i l l  b e  appreciated by plumb- the hands of t h e  m anagers o f  the 

ers at the first glance. It  is a calked plug for soil American Museum of Natural H is­
pipes and other p i pes, that can be qu ickl y put in and i tory, New York, the sum of $200, to 
q uickly removed , without the necessity of chipping be paid in three prizes of $1;)0, $30. 
out the packing with chisel, and danger of inj u ry to and $20, for the three best essays on 
pipes. It consists substantially in providing the ordi- the destruction of mosquitoes and 

flies by other insects. It is suggested 
that the dragon fly is an active, vo­
racious, and harmless " mosquito 
haw k, "  and that it  might, if artifi­
cially Illultiplied, diminish the n ulIl ­

CARTER'S DITCHING AND EXCAVATING MACHINE. 

THE NONPAREIL PIPE PLVG. 

bers of the smaller insects. A practical plan is called 
for in the breeding of the dragon fl y  or other such 
destroyer in  large numbers, and i ts nse in the larva, 
pupa, or perfect state, for the destruction of llIosqui­
toes and flies in houses, cities, and neighborhoods. 

Pl'eserTation o C  Lard. 

James L. Demovil le, Ph. G. ,  finds the alum process 
for purifying lard all that can be desired. The lard is 
melted , a little powdered alum being stirred in ; then 
strained, cooled. and upon an inclined slab rubbed 
briskly with a Ill uller, wh ile a stream of water is al­
lowed to trickle over it. 

For preservin g  the lard, experiments were made be-
sides with benzo in , with balm of Gilead buds, storax, 

I sal icylic acid, turpentine, and tolu. The best resnlts 
were obtained by using' one per cent of balsam of 

I tolu ; the lard was wh ite, kept well , and had its pecu­

I 
liar odor well masked by the slight but pleasant odor 
of the ba.lsa.m. 

dividuals of this  and other species the same disease was 
produced among them, and 11. G iard says that his 
laboratory was quite lit up at night with these diseased 
but luminous crustaceans. T h e  i n oculation was con­
t inued to the si xth generation, apparently w ithout any 
attenuation of the microbic action . The disease seems 
to fol low a regular conrse, and the crustaceans died i n  
three o r  foul' days. The phosphorescence, however, 
always l inl,\'ered a few hours after death. Crabs were 
ino�ulated in the same way.-Science Gossip. 

• I . ,  • 
PRESERVE FOR BINDING. 

The publish ers oC the " Scientific Amerie.an " would 
advise all su bscribers t o  p reserve their numbers Cor 
binding. One y ear's issue ( 5 2  n U ll1 bers) c o n tain .. over 
8 00 pages ot illustrations and readi n g  matter. The 
practical receipts and inCormation contained i n  the 
Notes and Queries colu m n  alone make the numbers 
,'Vorth prese rving. Persons who h ave su bllcribed 
since the commencement oC this year can have the 
back nUll1bers sent thell1 on signiCying such wish. 
Thllh' subscription will then eXJ'ire with the year. 
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Jtitutifi t !tutritau. 
CLIMBING THE GREAT CHIMNEY OF THE CLARK John Phillips did the climbing, being an expert in this height is 335 feet. Its internal diameter is 11 feet, 

THREAD WORKS, AT HARRISON, N. J. work and familiar with it from his experience in Scot- giving one circular flue. At the summit it expands 
On the morning of Friday, March 28. the great chim- land. He is a slight-built man of Scotch birth, and into a well-proportioned capital surmounted by a cast 

ney in the Clark Thread Works, Harrison, N. J., was seems to treat his achievement as an ordinary affair. iron coping. The latter weighs six tons, and is com­
struck by lightning. There were two discharges, one Our  drawings give an excellent idea of  his appearance. posed of thirty-two sections. They ",re bolted together 
at 8 A. M. , the other fifteen seconds later. The first He has done one of the finest pieces of chimney climb- by inside flanges, so as to present a smooth exterior. 
threw down bricks from two spots ; the other, more ing ever executed, and deserves great credit for bring- The foundation is in concrete, composed of crushed 
severe, attacked it in eight or nine spots more. Alto- ing it to a termination without accident of any descrip- l imestone 6 parts, sand 3 parts, and Portland cement 1 
gether, from fifty to seventy·five cart load of bricks fell, tion. In performing his work he rel ied partly on a part. It is 40 feet square and 5 feet deep, forming a 
cattering widely i n  their descent, the outer surface be· hook attached to a piece of rope which was fastened block of 8,000 cubic feet volume, and weighing about 

Ing stripped in places to the depth of three courses of around his waist. The hook he �aught in the rungs of one million pounds. 
brick, or about twelve inches. The occurrence excited the ladders, so as to leave both hands free. In going On this the base was started, composed, like the 
much alarm among the operatives. The works were at up and descending, he attached the end of the fall to shaft proper, of brick laid in cement mortar. Two 
once shut down, pending an examination of the chim· this hook and had about half hili weight taken by his qualities of brick were used. The outer portions were 
ney for stability. men working the rop'l from the ground. It took him of the first quality North River, and the backing up 

The shaft is unprovided with any ladder or other about ten minutes to make the complete ascent after was of good quality �ew Jersey brick. 
means of ascent. The original idea was that if it all the ladders were in place. Every twenty feet in vertical measurement au iron 
should become necessary to reach its top, a balloon An examination of the interior of the chimney, made ring, 4 inches wide and % to %' inch thick, placed edge­
would be sent up in the interior, carrying a line. The from a boatswain's chair suspended as shown in our wise, was built into the walls, about 8 inches from the 
cast iron cap which surmounts it has an edge at the cut, showed that it was perfect, and the thread works outer circle. 
top so thin that any method which involved the use of were started into operation. As it starts from the base the chimney is double. 
a line reaching over this edge was rejected as unsafe, Six hooks of heavy steel had first been fastened over The outer wall is 5 feet 2 inches in thickness, and in­
owing to the danger from chafing. This precluded the edge of the cap, and chains attached thereto that side of this is a second wall 20 inches thick and spaced 
the balloon method. Eventually the services of a pro- hung down from the lower edge of the i ron. Four off about 20 inches from main wall, and, of course, con 
fessional chimney and steeple climber were secured, and blocks and falls were attached to these, by which a centric with it. From the interior surface of the main 
within a week, with about three and a half days' of scaffold was hoisted that surrounded the chimney. wall eight buttresses are carried, nearly touching this 
work, he reached the top by ladders fastened to the The other hook;; and chains were (or the attachment inner or main flue wall, in order to keep it in line should 
exterior. The method he adopted is one which is used blocks and falls for hoisting brick and mortar with it sag. The i nterior wall, starting with the thickness 
in England and Scotland. We illustrate in the present which to execute the repairs. By the use of iron hooks described, is gradnally reduced until a height of about 
issue the general course of his operations. and chains it  became possible to go on with the repairs 90 feet is reached, when it is diminished to 8 inches. 

The side of the chimney opposite to that which was of the exterior of the chimney while the factory was in At 165 feet it ceases, and the rest of the chimney is 
struck by l ightning was selected as the scene of opera- operation. The scaffold, when hoisted to the proper without lining ; no fire bricks in the lining. 
tions. This insured a sound base for the work and level, was reached by the long string of ladders. As '.rhe total weight of the chimney and foundation is 
avoided any danger from falling bricks. A ladder was the loose material was removed and replaced by new, 5, 000 tons. 
first placed against the shaft. A block of wood was the scaffold was raised or lowered as necessary. ------_ ....... I-<.HI ..... ------

inserted between the chimney and the u pper end of The protection of chimneys from lightning has been Eugenol or Sodium Sillco-Fluori de. 

the ladder. The block was a little longer than the the subject of recent investigation . In the SCIENTIFIC The first statement iu regard to the medicinal pro-
ladder was wide, and held it about seven inches out. AMERICAN SUPPLE:VIENT of the present week, No. 746, per ties of this salt was made before the British Medical 
N ext two straight-shan ked hooks of seven eighths will be found an article giving the details of the latest Association, in September, 1887, by Mr. WIll. Thomson, 
round steel , with wedge-shaped points, were driven into conclusions reached by experts' on this subject. Had F. B. F. C. , F .C .S . ,  of the Royal Institution, Manchester, 
the joints between two courses of brick just outside of this chimney been properly protected by rods, it doubt- }<}ngland, at the conclusion of a series of experiments to 
the sides of the ladder, and as near the block as possible. less would have escaped inj u ry. determine the disinfectant properties of  different sub-
The bent ends of these projected horizontally inward • • • , • stances. By these he found that the compounds of 
and gripped the sides of the ladder. The hooks were The Hi ghest Chim ney in the United States fluorine were the most powerful, and of these the sod-
driven in until they drew the ladder and block strong· Damaged by Lightni ng. ium silico·fluoride was probably the most serviceable. 
ly against the brickwork. A correspondent writes as follows : At eight o'clock Because of these statements work was begun in the 

A second ladder was now drawn up by block and in the morning, March 28, 1890, the many hundreds of clinic room of the Philadelphia Dental College with 
tackle. The end of the fall was caught over the sixth employes of the great establishment known as the this medicament during the session of 1888-89, hoping 
rung or thereabout, and the fall itself was lashed to Clark Thread Works, opposite Newark, N. J. , were to find in it a substitute for hydrogen peroxide, that 
the top rung. A steel hook was driven into the chim- startled by a tremendous crash of thunder, and at being objectionable on account of its changeable 
ney above the top of the ladder already fixed. To this the same instant beheld a ball of fire, estimated to be character and the occasional pain from its use. 
the pulley block was fastened. The ladder was drawn two feet in diameter, gliding down one side of the The preparation of sodium silica-fluoride is very sim­
up from the ground and as its top reached the chimney great chimney, throwing into the air a cloud of bricks pIe. A mixture of flour-spar and any siliceous sub­
climber, he cut the lashing of the top rung and gui- and debris. Fifteen second.;; later came a second ter- stance, as sand, is heated in a retort with H2SO., the 
ded it by hand as it rose above him. When it was so rific crash, caused by the fall of another stroke of light- resulting gas being distilled over through mercury into 
far up as to lap over the lower ladder by about five ning upon the chimney. Here is an example of light- water, which holds it in solution, and w hich is  then 
feet, the lower end of the fall was secured to a hook ing striking twice almost in the same spot. filtered to remove the free silicon which precipitates. 
driven into the base of the chimney and placed there The apex of the chimney is covered by a massive cap The fil tered solution is then carefully tested and the 
for the purpose of belaying it. The ladders were now of iron of 6 tons in weight. The first stroke tore out a acidity neutralized by carbonate of sodium when the 
lashed together. Going up a little further, a hook was few bricks under the bell·shaped top of the chimney, sodium silico-fluoride or fluosilicate of sodium precipi· 
driven outside and to the right of the upper ladder, then skipped over portions about twenty feet long and tates. Properly prepared, this should give a perfectly 
about half way up. To this it was lashed, Next, a made four ugly·looking, ragged-shaped gashes in the neutral reaction to litmus paper. 
second hook, placed with its bend vertical, was driven exterior wall of the chimney, two and three bricks deep From five to seven grains  are dissolved per ounce of 
a couple of rungs higher up to the left and inside the inward ,  two feet wiele and several feet long, down the water. 
ladder, so as to catch under a rung. It was lashed to north side. Below these a serious crack, perhaps fifty Several experiments were made with a solution of 
this. Then climbing up still further, the upper feet long, was made. The second stroke tore out a few two grains to the fluid ounce, this strength having been 
hooks were driven so as to grasp the ladder and cross bricks on the bell portion. found both by experiment and by clinical experience to 
block exactly as below. All this while the tackle was As a precaution it was deemed best to shut down be one well suited to most purposes. The pulp cham­
kept belayed. To make the ends lie snug a cross p iece the mill until the interior wall could be examined, al- bel'S and canals of teeth were successfully treated with 
of board was secured across between the lower end of though it  is  believed to have sustained no injury. The it, and proved it  to be efficient as a disinfectant, even 
one ladder and the one beneath it. The tackle was chimney was also kept warm to prevent contraction. where only very sl ight care was given to the canal 
now cast off, and the operation was repeated wi th As no means had been provided at the time of erection work. 
a third ladder. In this way the string of ladders to reach the top of the chimney in case of accident, One application, either by syringing or by wiping 
shown in our cut quickly rose until the projecting bell the interesting question arose as to how this could be out with cotton, is sufficient, general l y, to neutralize 
was reached, when a variation in the progress became quickly done. After discussing the matter thoroughly, the odor of the most offensive putrescent pulp, a qual­
necessary. Hitherto, with the exception of the lower the proprietors accepted the offer of Mr. John Phillips, ity not by any means to be dAspised. Being inodorous, 
one, the length of the ladders had been 17, 20, and 22 commonly called in Newark " Steeple Jacl{," to scale it acts not by substituting a less offensive odor, but by 
feet. T wenty-four ladders had reached the end of the the outside of the chimney, a task which he success- destroying the putrescent material by taking away its 
plain shaft. Near the top of the u p per ladder two fully accomplished in  three working days by means of hydrogen. 
holes were drilled in the brickwork. In these expan- ladders, which he placed one above the oth;'r, securing Sodium silico-fluoride is, when properly used, capable 
sion bolts were introduced. They consisted of a twelve tt"em firmly to the chimney as he went up,  by means of becoming one of the most useful salts in the dental 
inch length of gas pipe split for a few inches at the of strong steel hooks driven into the brickwork. Sub- pharmacopceia. As a disinfectant it has been shown 
inner end. A piece of iron with expanded or pear- sequently, by means of ropes and slings let down to be powerful enough, even in weak solution, to 
shaped end was introduced from the split end, and a within the chimney, the interior walls were carefully markedly antagonize the germs of putrefaction ; as a 
nut was fitted near its other end, on which a thread examined and found to be uninjured. coagulant, to be non-escharotic ; as a deodorant, strong 
was cut. Finally it was drawn down a little and bent It seems strange that in this age of electrical enlight- enough to destroy the most penetrating of putrefactive 
into a ring or eye. When this was put into the hole, enment the owners of this fine chimney should have odors ; a� a stimulant, strong enough it: full solution to 
and the nut screwed up, the pear.shaped end was neglected to protect it by ample conductors which cause new ti;;sue to form and yet not act as an irritant 
drawn into the pi pe, opening the split end against the might easi ly have been cOIlnected underground di- to surrounding tissue. It is practically unchangeable, 
sides of the hole and dovetailing it firmly in place. rectly to the extensive series of underground iro11 p_,_ZS the only change being that noted regarding its solu­
N ext, a third hole was drilled as high up as possible, pertaining to the establ ish ment. 'rheae would have bility, which is not of the slightest practical import· 
and in the prolongation of the line of the ladders. I afforded excellent grounding for the electrical conduc- ance. 

A thirty-foot ladder was now drawn up until its end tors. Such being the case, it would seem to be the best 
projected two feet above the lower edge of the iron cap. The Clark chimney was completed in September, medicament ol,its class as yet known, and to be at least 
Its lower end was lashed to the lower expansion bolts. 1888, and is a most graceful structure, as well as a fine worthy of most careful consideration and of extended 
By the block and fall it was drawn in toward the up· example of good masonry. Its strength and stability experimental utilization by the dental profession. -Dr. 
per expansion bolt until it bent into a curve with the must be considered as proved after having thus with- H. E. Vaughan, in Dental Cosmos. 
strain, and it was then lashed fast there. stood the assaults of the t W ill lightning strokes. _ ' . ,  • 

A short iron ladder, with hooks upon its upper end, The shaft is circular, and rises with a perfectly uni- TELEGRAPHERS have ways of communicating to each 
was drawn up and placed upon the n pper slope of the form batter from the bottom to the neck below the other unknown to com won folks. Said one of them : 
iron cap, and the work was achieved. cap. Its diameter at the base is 28 feet 6 inches, and " If I am sitting next to an associate in an audience 

T h e  operations were in charge of the firm of Smith & at the neck iJ,; 14 feet. This gives a batter of 7 feet 3 room, I never speak. I simply tap out my message on 
Phillips, slate and felt roofers, of Newark, N . .T. Mr. iuche;;, or 2 '85 inchel:! for every ten feet. Its total the hand of my friend." 
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®or-responbence.  
A. Kite a s  LICe-saving A.pparatns. 

To the Edito1' of the Scientific American : 
Twenty years ago a D utch carpenter, named Sluik, 

and l iving at Harlingen, Netherlands, invented a sort 
of kite, intended to serve as means of communication 
with the shore in case of shi pwreck. 

This kite, consisting of canvas and stretched out on 
a couple of laths, i s  held by a strong rope. At some 
fathoms distance from the kite is a loop to which a 
belt is attached and in which a man places himself 
when j u mping into the water, and then by veering out 
the kite the man is carried to the shore. 

Some time ago a man was experimented with, and 
with the best results. On Monday morning, March 10, 
1890, while a strong breeze was blowing from the south­
west, another experi ment was performed in presence 
of some captains of the mercantile fleet. This time, 
however, a bag filled with straw and sand, and having 
the shape of a man, was put in the belt. 

Within five minutas this object was carried from the 
one pier of the " new harbor," at Harlingen, to the 
other, a distance of 200 meters. The kite held the sup­
posed man very well above the water. 

The above was published in different newspapers of 
this city. G. V ANDER MEULEN. 

Amsterdam (Netherlands). 
. ' . 1 . 

Tile Wllistling 'VeIl. 
To the Editor of the !Scientific AmeTican : 

I have read Mr. F. S. Oakes' description of the whis­
tling well, in your issue of the 22d ult. , and it seems to 
m e  that the varying pressure of the atmosphere as 
indicated by the barometer would account for the phe­
nomena described. 

The well diggers may have penetrated an impervious 
stratum into the bed of gravel, which formed a reservoir 
for the air, which would rush in or out of the aperture 
with a change of pressure of the atmosphere, until an 
equilibriuIll was es [,ablished. 

I have noticed a similar action in connection with a 
gas well of very low pre�sure which supplies my house 
with natural gas, and of which I am the only user. 

I burn this gas in  our cook stove and several burners 
for light, under a pressure of 4 to 8 inches of water, as 
measured by a gauge attached. Wi th a low barome­
ter we get a much greater flow, and le�s with a high 
barometer. 

There is sometimes a difference of over an inch in 
the reading of the barometer, which would represent 
a difference in pressure of nearly half a pound to the 
square inch and would account for the phenomena in 
both cases. 

mediate townships in that time. Every one of them 
have proved " gushers, " as we call them here, and none 
have ever failed. 

There are a great many things connected with the 
development of natural gas that have never appeared in 
print. These papers that preteud to tell what they 
know about it usually commence and wind up an 
article by " booming " the town that has it, and the 
patient seekers after plain facts are never enlightened. 

Pardon me for intruding on your time, but reading 
your article suggested this letter. E. A. MORGAN. 

Fairmount, Ind . ,  April 5, 1890. 
" ' . 1  .. 

ECONOMY OF BELTING AND PULLEYS. 

The power transmitted by a belt over flat· faced or 
slightly crowned pulleys can be increased (the nature 
and cond ition of the surface in contact remaining the 
same) by increasing the tension, the arc of contact, the 
width of surface of contact, or the speed of belt. 

Greater tension increases the power transmitted, but 
impairs the durability of a belt. 

There are numerous rules, and rules combined with 
tables, for computing the horse power transmitted by 
a given belt, but all of these assume a certain tension, 
corresponding to thickness of belt. And one of  the 
most common rules (a single leather belt one inch wide, 
traveling at a speed of 1 ,000 feet per minute, will trans­
mit one horse power) disregards everything but speed ; 
as the width of belt is only one factor in determining 
the area of surface of contact. This rule, h owever, is 
easy to remember, and is a safe one, in ordinary cases, 
where the difference between the diameters of the two 
pulleys connected is not very great. 

When one pulley is very much larger in diameter 
than the other, and the distance between the centers 
of  the pulleys small ,  the arc of contact of small pulley 
will be much less than that of large one (see Fig. 1), and 

8 0  

If there is any other explanation of the matter, I unless some judgment is used after computing the 
would like to hear it. E. R. CARPENTER. width of belt by the above rule, the belt may cause 

Collingwood, Ontario. trouble by slipping. 
· I .  , .. To prevent this, millwrights commonly resort to long 

Natural Gas i n  I ndiana. belts (when horizontal or nearly so, and the lower side 
To the Editor of the Scientific American : can be made the driving side) in order to increase the 

Some time since I noticed an article, purporting to arc of contact. 
come from your paper, under the caption of " Natural The contact will not be increased, however, by a long 
Gas in Indiana. " belt, in case it is impossible to make the lower side the 

In that article you say :  " The big wells in the upper driving side (see Fig. 3). 
portion of the Indiana belt, like the ' Jumbo, ' at Fair- Remember, now, I am comparing cases where the 
mount, in  Grant County, which furnishes 11 ,500,000 length of belt depends only upon the discretioll of the 
feet daily, and which has transformed that town into a person making the plans. Of course there are nUlller­
manufacturing center with a doubled population, show ous cases where space and convenience determine, to a 
no appreciable diminution of the flow since they were large degree, the length of belt used. 
struck, more than two years ago. " In the case shown in Fig. 2, it is a good plan to make 

In the main, the above quotation is correct, except- the diameter of pulleys as large as can be, conveniently, 
ing the 11.ow. " Jumbo " was tested about one year ago and then calculate width of belt as above. Then da­
by experts from the Pennsylvania gas fields, and by termine the actual area, ill square inches, of surface of 
permission the writer was permitted to a place on the contact on smaller pulley, and then the area, if the arc 
derrick . After the test was completed the figures of contact were 180°. Subtract one from the other and 
showed a flow of, in round numbers, 14, 500, 000 feet divide this area by the length of actual arc of contact 
every twenty-four hours. As regards the diminution in inches. Add this quotient to width of belt com­
of gas wells, probably the following facts would be of puted by foregoing rule. This will give all the ad van­
some interest to you, if not now, possibly in the future : tages of the long belt. 
The Fairmount Mining Co. drilled the Jumbo well Now let us take an example : Let the pulley, A, 
three years ago, and shortly after it was drilled sold Fig. 1 ,  be 30 inches diameter ; let the pulley, B, Fig. 1, 
it, presumably to a Fort Wayne (Ind. ) man. They be 6 inches diameter. Let the number of revolutions 
then went one-half mile west of the Jumbo site and of A be 200 per minute. Let the lower side of belt be 
drilled another well, from which the town (including the driving side. Now it is desired to connect these 
factories, mills, etc. ) used up until last fall, when the

' 
two pulleys by a flat, open leather belt to transmit 9Yz 

company repurchased " Jumbo," in order to have horse power. According to rule, a belt 6 inches wide 
plenty of gas for all the factories that might locate will be required. In order to preclude any possibility 
here. When the valve was opened, allowing the gas to of slipping, under ordinary circumstances, suppose we 
rush into the mains, it was a self-evident fact that attempt to make arc of contact on smaller pulley 180°.  
" Jumbo " had lost none of its mighty power. The sec- By making the distance between centers 15 feet we can 
ond well has been regUlated by the same weights since obtain this, approximately. 
it has been in use, save in sumlller time, when more Let us see what this will cost, according to average 
weights  are used to lower the pressure, owing to the list prices : 
removal of extra heaters. 

As I write this the Citizens' Mining Co. are drilling 
a well within hai ling distance of the Fairmount Co. 's 
well No. 2, and could you hear the roar of the gas as it 
escapes from the casing, with the drill still at work, 
you would have no concern, were you interested, as to 
the staying qualities of Indiana's natural gas. 

I have been in the gas territory two years, and there 
have been thirty or more wells drilled in this and im-

One pulley 30 in. by 6 in. . . . . . . . . . . . . . • . •  • . .  . . . . . . .  $11 10 
One pulley 6 in.  by 6 in . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . .  2 00 
34% ft. 6 in. belt, at 76c. . . . .  . . .  . . . . . . . .  . . . . . . .  . . . . .  26 41 

$39 51 

N ow suppose we place the centers 6 feet apart. The 
arc of contact on small pulley will then be only about 
157° ;  but we will make pulleys and belting one inch 
wider. We will then get a little more surface of contact 
on the small pulley than with the longer a.nd narrower 

247 
belt, and the cost according to list prices will be as 
follows : 

One pulley 30 in. by 7 in. .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  $12 20 
One pulley 6 in. by 7 in. . . .  . . . . . . .  . . • • . . .  . . . . . . . .  . . . . . 2 40 
17 ft. 7 in. belting, at 00c.. . . . . .  . . .  . . . . . . . . . . . . . . .  15 30 

Compare the two costs. 
$211 90 

When renewal is necessary, it is the belt that has to 
be renewed. Notice the difference in cost of renewing 
the two belts. In actual practice, however, net prices 
should be used in comparing two cases, and then, of 
course, the actual difference in dollars and cents would 
not be so great. Another advantage of the short belt 
is that it will run much more steadily than the long 
one, especially at high speed and when overcoming a 
fluctuating resistance. 

The above example may not be, in all respects, a fair 
one, but it is given as an illustration and a basis for 
thought. W. E. PARSONS, M.E. 

332 Clinton St. , Brooklyn. 

'rile Sugar Maple. 

The sugar maple is one of the finest of the deciduous 
leaved trees of North America. It is by far the noblest 
of the American maples, although the silver maple 
develops occasionally a greater trunk girth, and it is 
perhaps the noblest of all the maples, although the 
sycamore maple of Europe in the mountain valleys of 
the Tyrol is, when at its best, a tree second to none of 
its class in spread of branches and dignity of port. 
But the European maple lacks the lightness and 
brightness of foliage and the gracefulness of inflores­
cence peculiar to the sugar maple, while it assumes in 
autumn none of the brilliant colors which our Ameri­
can tree takes on at that season of the year and which 
make it then the most conspicuous feature of the land­
scape wherever it abounds. 

The elm, to many people, is the characteristic tree of  
New England, because, perhaps, more than other trees, 
it was selected by the early settlers to stand sentinel 
over their homesteads ; but the sugar maple is hardly less 
characteristic of New England, and of all the Northern 
States, where it is almost everywhere a very common 
tree, growing on hillsides and in valleys, a.nd of late 
years so generally planted by the roadside that it is 
now more often seen than the elm, which is a more 
fastidious tree than the maple about its nourishment, 
more easily affected by drought, and a far more inviting 
prey to noxious insects. 

The sugar maple economically is one of the most 
valuable American trees. The wood it produces is 
heavy and hard , close-grained, tough and strong. It 
has a surface which can be highly polished, so that it 
is an excellent and m uch esteemed furniture wood, es­
pecially those peculiar forms with twisted and con­
torted grain known as bird's-eye maple. It is from the 
wood of this tree that American shoe lasts are made in 
preference to that of any other, and it  is used in the 
manufacture of hundreds of other objects, great and 
small, from the keel of a boat to a shoe peg. The New 
Englander who wants to burn better fuel than that 
afforded by the sugar maple m ust use hickory. The 
Indians knew the value of the sap of this tree, and 
soon taught Europeans how to convert i t  into sugar. 
The production of maple sugar was once a far more 
important industry comparatively than it is  now, a l ­
though the crop is steadily increasing in bulk and i r I 
money value. 

The sugar maple has one characteristic which very 
few American trees, except some of the oaks, share 
with it  to the same degree, and one which, when 
American forests are managed with the view of getting 
from them all they can be made to produce, will make 
it one of the trees most generally employed in the op­
erations of scientific silviculture. It has the capacity 
to germinate and grow to a considerable size under the 
more or less dense shade of other trees. Young sugar 
maples form sometimes in the northern counties of this 
State, in northern Michigan and other parts of the 
country where this tree is common, the larger part of 
the undergrowth which has sprung up in the decidu­
ous forests. T hese self-sown plants, in spite of the 
shade which, of course, checks their growth, grow with 
a good deal o f  vigor and reach a considerable height. 
The beech in Europe possesses the same power of 
growing for many years under and among other trees, 
and it is for this reason that the beech is one of the 
most valuable subjects in all European deciduous 
forest operations looking to natural forest succession­
the prime motive of modern scientific forestry. The 
sugar maple is a far more valuable tree in the material 
which it produces than the European beech, and 
American foresters, when we have them, will have 
good cause for congratulating themselves in the posseb­
sion of a subject so valuable and so easily managed.­
Gal'den and FOl'est. 

----------� .. --,�.�,�.-------------
KEROSENE as a therapeutic agent is highly spoken 

of by Dr. H.  A. Gross in the Medical World. It cures 
almost all pains, from toothache to gout and rheuma­
tism. It is deodorized in this manner : Take of coal 
oil , 1 pint ; nitric acid, 1 ounce. Mix. Let stand for a 
week and pour off the supernatant oil. It does not iu  
the least smell like coal oiL 
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$titnfifi t �mtrt ,au. 
THE SCIENTIFIC USE OF THE PHONOGRAPH. 

'BY GEO. M. HOPE INS. 
II.-THE PHONOGRAPH AS A CHRONOGRAPH. 

In the first article of this series, it was stated that the 

util ity of the phonograph as a scientific instrument 

was to a great extent due to the perfection of the 

motor by which the record cylinder is revolved . 

upper part, and on opposite sides of the spindle, are 
secured two springs which extend downward. Their 
lower ends are secured to the flanged sleeve, a. To 
the i ron frame of the governor is  secu red a brush , b, 
which bears continually on the sleeve, a. The regulat­
ing device, H, consists of a curved spring supporting 
the brmh, c. Above this brush is arranged a spring 

arranged a pair of whistles tuned so as to give beats 10, 
50, or 100 to the second, so that while the bell records 
the half second, the beats of the whistle will make im­
pressions upon the · cyl inder representing tenths. 
fi ftieths or hundredths of a second.  To prevent a llro­
longed sound from the bell, it is damped by stretching 
over it a rubber band. 

Fig. I.-PHONOGRAPH MOTOR. 

Among the different motors applied to the phono­
graph, the water motor and the electric motor seem 
preferable for scientific use. 

The electric motor is represented in Fig. 1, removed 
from the case, a part of the plate by which it is sup­
ported being broken away to show the commutator. 
The field magnet, A, is formed with four polar extremi­
ties alterJl,ating a s  to polarity, and the armature con­
sists of a ring, B, of the Pacinotti type, with a lamin­
ated core. The armature shaft is journaled at the 
bottom in a step formed in the yoke of the field mag­
net, and at the top on a point, C, supported by an arm 
projecting upward from the base plate of the instru­
ment. The ring and the commutator are divided into 
twenty-four sections, the connections of which are ar· 
ranged to produce four poles in the armature. The 
commutator brushes are held 90° apart by a curved 
vulcanite bar, D, su pported by an adj ustable arm. 

arm which is made to bear upon and 
change the position of the brush, c, 
by turning the mil led nut, d. 

'Vhen the flange on the sleeve, a, 
touchps the brush , c, the entire cur­
rent ot the battery flows unimpeded 
through the motor, but when the speed 
of the governor increases in  the slight­
est degree, the bal ls are thrown out­
ward by centrifugal force, thus bow­
ing the springs outwardly and lifting 
the flanged sleeve, a, from the brush, c, 
causing the current to flow through a 
smal l resistance arranged underneath 
the base of the governor, thus dimin­
ishing the current, consequently pre­
venting any increase of speed in the 
motor. Usually this sensitive governor 
keeps up an incessant shifting of the 
current, giving the armature a suc­
cession of l ittle impulses whose aggre­
gate and average effect is to maintain 
an almost absolute rotation of the 
governor and phonograph cylinder 
connected therewith. 

With a motor having a governor of 
this character it is a matter of littl e 
consequence whether the battery used 

is constant, provided it has a surplus of power. To 
utilize the phonograph for the purpose of measuring 
different in tervals of time, it is not only necessary to 
provide means for controll ing the velocity I)f �he 
record cylinder, but also to have a ready means of 
standard izing the phonograph, and checking its Illotion 
at every revolution, or at  least frequently, and means 
for prod ucing i mpressions at minute intervals for com­
parison with the records to be measured. 

All these results are secured by the apparatus figured 
in Figs. 3, 4, and 5. Fig. 3 shows the general arrange­
ment of the phonograph, and Fig. 4 is a plan view, 
showing the ci rcuit closer of the phonographic cylinder. 
In the background of F ig. 3 is shown a pendulum 
beating seconds, and provided at the bottom with a 
mercurial contact for closing the circuit every time the 
pend ulum swings. The phonograph cylinder is sur­
rounded by a vulcanite ring, a, at its larger end, which 

Personal equation is determined by means of a key 
which closes the circuit on the bell independently of 
the phonograph or pendulum, and any of the various 
known methods of determining personal equation may 
be adapted to the phonograph . By employing visible 
signals, the visual perception may be tested. In a 

Fig. 2.-PHONOGRAPH GOVERNOR. 

similar way, by means of audible signals, the activity 
of the auditory apparatus may be ascertained. By 
suitable appliances the sense of touch can also be 
tested.  Other measurements may be made by means 
of a bell or other equivalent device detached from the 
phonograph and connected with the apparatus by 
which the circuit is controlled, as for exam ple the grat­
ing used in testing the velocity of a bullet. 

It is obvious that for very high speeds, as in  the case 
of a bullet, it  is necessary to have two different mag­
ne ts for making the record, one for the start and the 
other for the stop, so that if a bell were used there 
would be two magnets. two armatures, and t wo bell 
hammers. It is obvious that most, i f  not all, of the 
measurements possible with the ordinary chronograph 
may be carried on in connection with the phonograph. 
The record can be easily 
read so as to interpret 
the measurement, by 
turning the phonograph 
cylinder very slowly. In  
case of very high veloci­
ties, it is of course neces­
sary to run the phono­
graph as rapidly as pos­
sible, and to provide a 
pair of whistles of high­
er pitch, so that the Fig. 4.-CIRCUIT CLOSER. 

sounds will be percepti-
ble when the speed of the phonograph cylinder is 
reduced for the purpose of reading the record. 

• j ,  . •  
How to Fix Magnetic Curves. 

In M. Korobow's process a plate of glass i s  warmed 
and covered with paraffin i n a thin layer. The image 
is formed with iron filings, in the usual manner, on the 
cooled paraffin. To fix the curves, the plate of glass 

is again warmed. Finally, the surface of the paraffin 

is covered with white paint, so that the curves appear 

black on a white ground. Very well defined figures 

may thus be obtained. A similar and simpler process 

consists in covering one surface of stiff whi te  paper 

with a layer of paraffin, by warming, spreading the fil ·  

ings over the cooled surface, Ilml fi x i ng them with heat, 

Fig. 3.-THE PHONOGRAPH AS A CHRONOGRAPH . 

carries a metallic 
bar arranged par­
allel with t.he axis 
of t h e  cylinder. 
T w o  c o n t a c t  
springs, b, b ' ,  ar­
ranged to preRS 
upon the ring, a, 
are secured to the 
p h o n o g r a p h  
frame, but insu­
lated therefrom . 
These springs are 
in parallel circuit 
w ith the pendu­
lum, and in the 
conductor leading 
from the pendu­
lum a n d  t h e  
springs to the zinc 
pole of the bat­
tery is  inserted a 
bell, c. A key, d, 
is included in a 
branch c i r c u i  t 
parallel with the 
circuits 0 f t h e  
pendulum and the 
springs. so that 

The motor is sh unt-wound, and adapted to a two­
ampere current having a pressure of two volts. It 
may be operated by a primary or a secondary battery ; 
the latter is preferred for use in places affording 
facilities for recharging, although the primary battery 
furnished with the instrument is easily mounted, and 
yields sufficient current for about thirty hours' use 
with one charge. 

The armature shaft is provided with a pulley, E.  
which drives the  governor, F. and  with a sm all  pulley 
arranged below the pU l ley. E, and connected with the 
pulley, G. on the horizontal phonograph shaft by 
means of a bel t whose direction is changed by two 
gnide pulleys. 

The governor is shown on an enlarged scale in Fig. 
2. It is remarkable both for its simplicity and the ac· 
curacy with which it controls the speed of the motor. 
On the wooden base is mounted the vertical frame of 
the governor, in which is journaled a spind le, having 
near its lower extremity a pulley for receiving the 
b�t froUl the pulley, E, on the motor shaft. To the 

the circuit may be closed upon the bell by the pendul um, 
the circuit closing springs on the phonographic  cylin­
der, or the key. and these may be made to act simul­
taneously or at different times. As the phonograph 
cylinder revolves ordinarily at the rate of two revol u· 
tions per second, thus closing the circuit of the bell 
t wice each second,  and as the pendululll closes the cir­
cuit once each second, it is necessary to cause these two 
contacts to prod uce but a single stroke upon the bell .  
I f, at every alternate revol ution of the phonograph 
cylinder, the circuit is not closed simultaneously by the 
springs, b, b', and the pendulum, and the phonograph 
cylinder falls behind or gains upon the pendulum, it 
will be indicated by a double stroke of the bell. Per­
fect synchronism can be secured by regulating the pho­
nograph governor. 

Between the bell. c, and the diaphragm cell of the 
phonograph is susp.ended a funnel. To allow the arm 
of the phonograph to move freely, it is  connected 
with the phonograph cell by a flexible tube. In 
front of the funnel , and at the side of the bell, a, is Fig. fi. · WHISTLES fOn. PRODUCING BEATS. 
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AN IMPROVED MITERING MACHINE. 

The mitering machine shown in the ac­
companying i l lustration has been patented 
by Mr.  \Vi l J iam Murphy, of Union Street, 
St. John,  New Brunswick, Canada. The 
frame has vertical guideways i n  which 
move u p  and down a rear gauge and the 
carriage for the knife. This carriage con­
sists of a horizontal part and a vertical part, 
the latter sliding up and down i n  supple­
mental guides. The vertical part of the car­
riage has two forwardly converging walls  of 
V·sha ped cross section to which the kn i fe is 
attached, its lower edge being adapted to 
give a shearing cut when it descends. Be 
hind and below the knife a V-shaped gauge 
i s  supported on the carriage, the gauge being 
m ovable horizontall y  toward or  from the 
knife, and being adj ustable by means of a 
horizontal screw-threaded shaft having its 
bearing in the  u pright part of the carriage, 
and havi n g  a pinion which engages a 
toothed hand wh eel. A connecting bar ex­
tends frolll a bifurcated l i n k  from the car­
riage to the tread le,  which is pi voted to a 
t ransverse rod r ig id with the frame, and 
when the free forward end of the lever is 
depressed, the carriage, hand wheel, shaft, 

gau ge, and knife are drawn down. They 
are restored to their former posit ion by a 
weight o n  the rear end of a l e \'er attached 
to the connecting rod. On the feed table i n  
front o f  the knife i s  a gauge having a fixed 
middle part and hinged w i n gs, all parts of 
the gauge being adj ustable as desired "-t o ward and from the kni fe.  "-

c 4 I • •  
FLUORINE. 

idtufif i t �mtri.,au .. 

\Ve have already gi ven an account of some MURPHY'S MITERING MACHINE. 
experi ments of Mr. Moissan that permitted 

h i m  to isolate fl uorine. In these ex periments he suc- and after ward when full  of fluorine. Knowing its vol­
ceeded in splitting up hy drofluoric acid into hydrogen ume, it is easy to determine the density of the fluorine 
an d fluorine. H aving again taken up this study, he therefrolIl. Mr. Moissan determined the figure 1·26: 
has been enabl ed to determine the constant physical while the theoretical density i s 1 ·3 1 .  The sl ight differ­
principles of th is  new sim­
ple gaseous matter. 

249 
ence between these figures well shows that 
pure fluorine has a normal density. 

Mr. �Ioismn next determined the color of 
the gas. For this he used a platinum tube 
closed by transparent plates of fluorspar_ 
Two platinum ajutages allowed the gas to 
enter and make its exit. \Vhen the tube was 
well filled w ith fluorine, the gas, on escapi ng 
through one of th e  aj utages, ign ited crys t a l ­
l ized silic ium at the ordinary temperature .  

Observing the  gas. then, through the  plates  
of fluorspar, it was found that i t  had a 
greenish-yellow color, and that the latter 
was paler than that of chlorine seen in  the 
same volume. The color, moreover, d iffers 
from that of chlorine  in inclining more to 
yellow. 

The spectrum of fluorine also was studied 
in  detail. Upon this subject there h ad been 
nothing published except a work by Mr. 
Salet, who had compared the spectra of 
chloride and fl uoride of silicium. Mr. Mois­
san caused a very strong induction spark to 

pass between gold or platinum rods in a 
smal l apparatus filled w ith fluorine. It is 
u nnecessary to add that this smal l apparatus  
was itsel f of platinum, and that the spark 
could be seen through the transparent fluor· 
spar . 

On comparing the results obtained by this 
new method w ith those furn i shed by hydro­
fluoric acid, fluoride of  s i l icium,  trifluoride 
of phosphorus, and fluoride of carbon , Mr. 
Moissan has been enabled to demonstrate 
the existence of thirteen new lines, placed in 
the red part of the spectrum. These lines 
are found for the most part in the red por­
tion comprised between the second line of 
potassium and the line of lithium, that is to 
say, in a part where no simple body has 

hitherto given l ines. Finally, Mr. Moissan adds that 
with hydrofluoric acid he has obtained several bands 
in  the yellow and the violet ; but the position of these 
bands, which are not very well defined and are very 

wide, could not be exactly 
determined. 

Comparing t h e  8 e re­
searches with those under­
taken by Mr. Meslans u pon 
the flu orate ethers of the 
ethyl series, it  will be seen 
that fluorine is c I e a I' I Y 
placed at the head of the 
chlorine family. It i s  col­
ored the same as al l the 
compounds of this family, 
but not so deeply as chlor­
ine. Its density i s  normal 
and the fluorate ethers 
have a boiling point less 
by about 50° than the co}"­
responding chlorate eth ers. 

Mr, Moi ssan , i n  the  first 
pl ace, studied the question 
as to u nder what condi­
tions platinum is attacked 
by fluori ne gas. He fou n d  

that at the ordinary tem­
perature it was possible to 
preserve fluorine indefi­
n itely in platinu m  appara­
tus without any fear of the 
m e t  a 1 being attacked. 
Moreover, he demonstrates 
that at a temperature of 
500· or 600' there forms a 
bifluoride 0 f P I a t i n  u m 
analogous to the already 
known chloride of the same 
m e t  a I .  This new com­
pound is i mportant, since 
it  pORseeses the curious 
property of splitting up 
into fluorine  and plat inum 
through heat. It  i s  likely 
that when it becomes pos­
sible to prepare fluoride of 
platinum by an indirect 
way (in starting from hy­
drofluoric acid ,  for exam­
ple), we shall have a chem­
ical process for obtain ing 
fluorine in I a I' g e quan­
tity, Fig. l .�MR. MOISSAN PREPARING FLUORINE GAS IN HIS LABORATORY AT THE SCHOOL OF PHARMACY. 

What renders these re­
searches very curious i s  not 
onl y  the i nterest attached 
to the isolation of the new 
simple matter that h 11 S 
been obstinately sought for 
for a century, but  the fact 
that this gas is the most 
active matter that chem­
ists possess. I n  fact, it ig· 
n ites crystalli zed , i l i ci u m ,  

which boiling n i t ric  acid 
does not attack, and whieh 
pure oxygen burns with 
difficulty at a high tem­
perature ; and, whi le  chlor­
ine is  incapable of directly 
combining w ith carbon, 
fluorine is capable of unit­
ing w ith it and forming a 
gaseous body-fluoride of 
carbon, which Mr. Moissan 
will soon describe 

After his preliminary ex­
periments, Mr. M 0 i s s  a n 

took the density of fl uor­
ine. In order to obtain 
this gas in  abundance, he 
)nodified his first apparatu8 
by giving a much greater 
capacity (Fig. 2). Beyond 

the electrolyzing tube he 
arranged a smal l  plat inum 
spiral , designer! t o  COll ­
dense the vapors of hydro­
fluoric acid carried along; 
and, finally; two platinum 
tubes filled with fluoride of 
sodium, This compound, 
in fact, retains the minut­
est traces of hydrofluoric 
acid. 

The pure gas thus pre­
pared is } e d i n t o t h e 
density bottle by llleans of 
8 m a l I  flexible platinum 
t ubes, This bottle is first 
weighed when full of air, fig. 2,·- APPARATUS fOR PREPARING fLUORINE. 

Another experiment re­
cently described further 
demonstrates the chemical 
acti vity of fluorine. When 
into the tube filled with 
fluorine that served to de­
termine the color of this 
gas a drop of water is al­
lowed to fall, a decomposi­
tion of the water occurs 
a n d  hydrofluoric a c i d 
forms, with a d isengage­
ment of ozo·ne-the latter 
being of the characteris­
tic blue tint that Messrs. 
Hautefeuille and Chapuis 
have demonstrated to be­
long to oXygQn very rich 
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in ozone. This is the sole chemical reaction that fur­
nishes so concentrated ozone. 

Finally, we may add that fluorine and hydrogen 
combine when cold and in darkness. This is the first 
example of two simple gaseous matters directly uniting 
without the intervention of a foreign energy. In fact, 
chlorine and hydrogen require light, hydrogen and 
oxygen require an electric spark or a flame, and hy­
drogen and fluorine com bine directly 

Moreover, this chemical activity has been very clearly 
demonstrated by Messrs. Berthelot and Moissan, who 
have determined the heat of  combination of hydrogen 
and fluorine to be 37 6 calories, that is to say, much 
greater than that of the other hydracids formed by 
iodine, bromine, and chlorine. Upon the whole, 
fluorine is the most active element known up to the 
present, and on account of this very property, it is  cer­
tain that it will be called upon to furnish chemists with 
the most interesting reactions. - La Nature. 

. \ .  � . 
IMPROVED MEANS OF DISTRIBUTING POWER. 

A means of conveying steam or compressed air along 
a line of road, to be delivered to a motor propel led 
thereon, is  i l lustrated herewith, and forms the subject 
of a patent issued to Mr. Victor H. Tomlinson, of 
H udson, Col . Fig. 3 is a central longitudiual sectional 
view of a section of the apparatus, Fig. 2 being a cross 
sectional view. In the upper face of the pipe or tube 
to which the motive agent is  delivered from a central 
station are castings with u ndercut grooves, the cast­
ings being arran ged end to end throughout the length 
of the tube, and having ports 
registering with ports in the 
tube. Within the u n  d e r e  u t 
groove of the casting is It receiver 
with grooves to receive any pro­
per packing, the receiver having 
a flexible pipe leading to the 
steam chest of the motor 01" a 
reservoir carried thereby . The 
receiver is h eld to the motor by 
upwardly  extending standards, 
and as the receiver is forced for­
ward by the onward movement 
of the motor, a forward valve is 
opened as another at the rear is 
closed. 

Jcitutifi c 1\tutticau. 
They proceeded to the mouth of the cave, and with 
music and dancing gave audible evidence of having a 
very enjoyable time. The goddess, with true feminine 
curiosity, moved the stone slightly from the mouth of 
the cave, so as to enable her to peer out and see what 
was going on. On inquiry she ascertained that the 
people had found a goddess more beautiful than her­
self. Her jealousy being excited, she moved the stone 
still further, to enable her, if possible, to see the new 
object of admiration, when the people held the mirror 
before her face, and she beheld the retlection of her 
own countenance. Appreciating the great compliment 
she withdrew herself from the cave, and Japan was 
again favored with sunlight. 

In the course of time the sun goddess departed from 
the country, after having instructed the people to 
worship in her stead the mirror which she would 
leave behind her. It is  said that the identical mirror 
in which this goddess beheld her own countenance is 
stil l in existence in one of the temples of the country. 

Prof. Mendenhall said this was the explanation of 
the existence of the mirror and its use as an object of 
worship, but he would not venture to explain the in­
congruities of the story. He said the mirrors were 
made of a bronze formed of copper and tin in the pro­
portions of about 75 parts of copper to 25 of tin. The 
metal was cast in  a mould, and the mirror was pre­
pared for use by first scraping it roughly with a tool, 
then dressing it with a tool which acted partly as a 
scraper and partly as a burnisher. By this means the 
surface of the mirror was gradually reduced to a 

the mirror, undiscoverable by direct inspection. In 
the manufacture of the mirror, the scraper and bur­

nisher produced the effect of stretching the surface of 
the thinner portions of the metal, so as to render them 
very slightly convex ; while the thicker portions re­
tained their plane surface, the convex portions of the 
mirror dispersed the light, while the plane surfaces 
reflected the light in parallel beams. The Japanese 
mirrors having magical qualities are always found to 
be thin . 

Professor Mendenhall projected by the aid of an elec­
tric light a n umber of reflections of m irrors having 
different figures upon their back surfaces . In many of 
the images on the screen figures like those on the back 
of the mirrors appeared sharp and clear. 

While professor of physics in the Imperial University 
of Japan , at Tokio, Prof. Mendenhall had every op­
portunity for studying the manufacture of these curious 
objects. He suceeeded in having a magic mirror made 
to order, notwithstanding the assurances of the manu­
facturer that i t was impossible. This mirror was pro­
jected on the screen. The figure consisted of a series 
of checks. To show how a slight distortion on the sur­
face produced a material change in the form of the fig­
ure on the screen, Prof. Mendenhall heated the center 
of this mirror by means of a flame. The distortion of 
the lines and the enlargement of the central squares of 
the figure upon the screen showed clearly what had 
taken place in the mirror. Its central portion had 
been expanded while bound by its cooler periphery, 
this causing the central portion to bulge out and pro-

1 

duce the effect described . He 
prod uClid similar effects by mere· 
ly touching the back of the mir­
ror with a pencil. To more clear­
ly illustrate the effects of bulging 
in the center of the mirror, a 
piece of plane glass mirror, hav­
ing upon its surface two black 
parallel lines, was placed in the 
beam of the electric light.  The 
bending of the mirror so as to 
render it very slightly convex 
caused the lines to separate upon 
the screen and the light to be 
perceptibly lessened, while thfl 
bending of the mirror in the op­
posite direction exhibited a con­
centration of the light and the 
approach of the black l ines to­
ward each other. 

Prof. Mendenhall said that the 
manufacture of bronze mirrors 
was retained in the families of 
the mirror makers for genera­
tions . The magic mirror having 
the checks was made to order by 
a member of the seven th genera­
tion of mirror makers. 

Although glass mirrors are 
being largely introduced into 
Japan, they have not displaced 
the bronze mirrors, nor can they 
do 80, so long as the beliefs and 
practices of the Japanese remain 
unchanged . 

The ports in the pipe at 
the side of the track are con­
trolled by val ves engaged by 
spring-pressed levers , and a pipe 
leads to the steam chest  of the 
motor, or the reservoir carried 
thereby, the distance between 
the ports being about equal to 
the receiver recess. The way to 
this recess from the pipe at the 
side of the track is opened by a 
lever as the motor moves for­
ward, one of the valves being 
opened as another at the rear is 
closed. 'I'he economy of thilS 
system of supplying power will 
be readily appreciated when it 
is considered that steam can be 
generated or air compressed at a 
central station at a rate usually 
not more than two-fifths of the 

TOMLINSON'S APPARATUS FOR SUPPLYING COMPRESSED AIR T O  LOCOMOTIVES. At the close of his lecture 
Professor Mendenhall mentioned 

cost of generating such power on an independent travel­
ing motor. The cleanliness o f  such a system, and the 
absence of noise, would also form striking advantages 
in favor of its adoption for the propelling of street cars, 
while its cost need not necessarily be higher than that 
of cable traction or electricity . 

. . . ----------­

I nteresting Lecture o n  Japanese Mirrors. 

On the eYelling of April 10th, Prof. Thomas C. Men· 
denhall, President of the American Association for the 
Advancement of Science, and Superintendent of the 
United States Coast and Geodetic Survey, delivered a 
very interesting lecture on Japanese mirrors, in Brook· 
Iyn,  N. Y. , before a large and appreciative audience, 
composed mainly of members of the Brooklyn Institute. 

Prof. Mendenhall began his lecture by giving the 
history of mirrors, especially those of .Japanese manu­
facture. He related in brief the myth in which the 
origin of the Japanese mirror was described, and 
which also explained how the mirror became an object 
of worship in Japan . 

The sun god des", who ill ancient times lived in Ja­
pan, had control of various matters ; among others, 
that of sunlight. This goddess had freq uent difficul­
t ies with her brother, and on one occasion became 
so enraged that she retired into a cave, and closed the 
mouth of the cave with a stone ; in consequence of this, 
darkness reigned in Japan. The citizens of the coun­

try made every effort to induce the goddess to with­
draw from her h iding plaee, but to no effect, until a 
genius of that country conceived the idea of making a 
mirror. He at onee attempted the task , and in a short 
time produced a bronze m irror with a highly polished 
:;urfaCle. Thereupon the citizens formeu a plan for in­
ducing the fair goddess to leave her place of seclusion. 

smooth and nearly plane surface. T he next operation 
was that of polishing, which was aceomplished by 
llleans of cedain polishing powders. 'rhe final  finish 
was given to the mirror by applying to i t  a very slight 
coating of mercury by means of a piece of chareoal and 
a vegetable acid. The fruit acid was prepared from 
the j uice of  the plum. It insured a perfect union of 
the mercury with t,he snrface of the bronze. 

It was discovered many years ago that sOllie of the�e 

m irrors would retlect from thei r  pol ished " Ilrface an 
image corresponding to the ornamentation on the back 
of the mirror. while  th is image could not be discerned 
upon the reflecting fa(le of the mirrror. These mirrors 
were knowll  as " llJagie mi rrors ."  P rof. ·Mendenhall 
said that in  "electi ng a magic m i rror i t  was necessary 
to reflect th e snnlight upon a 8urfaee from the mirror, 
and he early d iscovered that it made a remarlmble dif­
ference iT> the priee of It m irror if it was capable of pro· 
d ucing an I mage upon a wall H e therefore conceived 
of another pl an of oelecting magie lJl irrors . which con­
sisted in viewing the reflection of a pair of parallel 
lines, such as t wo edges of It mou ld ing. If  these lines 
remained paral lel when reflected from every portion of 
the mirror, i t  had no magic properties ; but if, OIl t h e  
other hand, the l ine� were seen to diverge i n  different 
places with the mirror i n  certain positions, it was laid 
aside for further examination, and it was generally 
found to be a true magic mirror. 

The explanation of this cnrious effect has been at­
tempted by many physicists, sOllle of whom thought 
the effect was due to the difference in density of the 
bronze, but. a FrOCIch physicist and our own Professor 
Charles A. Y o ung, the well kuown astronomer, discov­
ered simultaneously the true cause of the magie effects. 
It was found to be due to inequalities in the surface of 

the fact that the magic mirror involved the prin­
ciple which is now being applied in  the invention po­
pularly known as " seeing by electricity. " At. one end 
of the line i s  placed a mirror made up of series of minute 
stri ps of steel behind which is arranged a correspond­
ing series of small electro-magnets. At a distant. 
station the line was connected with an instrument 
formed of a multitude of seleniu Ill cells connected elec­
trieally with the magnets behind the steel m irrors. 
Selenium has the property of having its resistance 
changed by the action of light. A strongly i l lumi nated 
object placed in front of the selenium receiver chan geR 
the resistance of the instrument at the points of i l lumin­
ation, so  that currents of d i fferent stren gth are tran�­
mitted to the magnet>; of the recei ving in�trnment. 
These magnets bend the steel mirror �o as to produce 
temporary effects si m i lar to those produced perma­
nently in the Illagic mi rrors. A l ight reflected from the 
steel mirror shows an image representing with more or 
less accuracy the object in front  of the selenium trans­
m itter. 

.. . . . ... 

A Steel FlulIle. 

The flume of the Spokane Hyrlraulic Mining Com­
pany will be an immense steel pipe four and vne-half  
Ill iles long, carrying water from the old California ditch, 
at the head of Pritchard Creek,  in the Camr d'Alene 
mining district, above Murray, to the Old Wash gold 
diggings. When the flume is completed, it will be one 

of the greatest feats of hydraulic mining engineering 
ever attempted. The flume will be made of heavy steel 
pipe, 22 inches in diameter. It will give a tremendous 
pressure, and will reopen some of the old place\" minei', 
which are the richest in the COlur d'Alene. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

STEAlI-I ACTUA'£ED V ALVE.-Benjamin 
R. Patten, Nova Scotia, Canada. This is a valve for 
steam engines and steam pnmps in which a piston 
valve i. held to travel in the steam chest and has two 
pistons connected with each other by arms, of which 
one has a flat upper side which forms a valv� seat on 
which is held a flat auxiliary slide valve, a valve stem 
to which the auxiliary valve is attached being operated 
from the cylinder piston. 

GUARD RAIL FOR LOCOMOTIVES. ­
Joseph A. Woodmansee, New Vienna, Ohio. This is a 
rail held to slide in suitably arranged keepers on the 
SIdes sf the tender in such a manner that It can be 
quickly drawn forward across the entrance opening he­
tween the cab and tender,·to prevent the fireman or en­
l:ineer falling off the locomotive while in motion. 

Railway Appliances. 

CAR. -Orlando Harriman, New York 
City. This car bas upper end compartments extending 
acr088 the car, and upper side gallerie8 extending be­
tween them, with other novel features, to increase the 
sleeping and seating capacity, and 80 locate the smok­
ing room that smoke wil l  not penetrate the body of the 
car, while passengers wil l  be provided with a better 
vieW from the car than can be had WIth the ordinary 
construction. 

Jcitutifi c !tutritau. 
for a length of time to one quitQ remote, aud meaus 
whereby when the receiver is removed the alarm will be 
stopped, the sound being confined to the tub"s connect· 
ing the mouth piece to the indicator amI receiver, the 
clock work ringing the alarm being automatically 
wound up when the receiver is disengaged therefrom. 

FAN BLOWER. - Martin Williams, St. 
Johnsville, N. Y. 'fhis invention covers a novel con­
struction of the fan casing and the radial wings or 
blades of the fan proper, to provide a cop iou, supply of 
air at one or more points bet\vecn the endR of the 
blower shaft, to re-enforce the usual supply afforded at 
the sides of the casing of the fan around the shaft ends. 

ADDING MACHI�E. - James F. Mays , 
Birmingham, Ala. ThIs is an improvement ou that 
form of machine in which a rotating dil:'lk has numbers 
in a circle from 1 to 100, each number having a hole to 
receive a pencil point, the disk having on i ts face also 
a spiral groove which, as the disk is rotated by succes· 
live additions, causes an indicator traveling in the 
groove to move np and f(;ghster on a scale the amounts 
added. 

PADDLE 'VHEEL. - James Cobban, 
Brooklyn, N. Y. This wheel has bnckets between 
which plungers are mounted, with mechanii:'lID to force 
the plungers outward, so that their peripheral faces 
will be III alignment with the genenll peripheral face of 
the wheel, forming a propeller which may be mounted 
beueath the surface of the water either at the side or 
the stern of a vessel . 

ToY. - James D. Fahnestock, Cincin­
nati, Ohio. This is a board with side flanges and 
having at one end a serieo of pockets in a triangle, 
within which are other pookets, the board to be used in 
connection with a series of balls  and an inclosing casing, 
the pockets being numbered, and the player getting the 
balls in the pockets adding up the highest total winuing 
the game. 

HAIR PIN. - Michael Cashin, Rifton 
Glen, N. Y. This is a tubular pin having a wire rod 
within the tube, the rod having a spiral ly coiled globu­
lar head, by compressing which a roughened portion of 
the rod will engage the hair and retain the piu in place. 

OBS'l'E'l'RICAL FORCEPS. - John N. 
Reimers, Calumet, Iowa. These forceps have their 
arms pivoted and provided WIth jaws having prongs or 
teeth projected from the inner side of the ring surround­
ing the opening. 

OBSTETRICAL FORCIWS. - James R. 
Brown, Springfield, Mass. These forceps have two 
members pivotally connected between their ends aud 
bent downwardly and forwardly in front of the pivotal 
point, the rear ends of the members having hand pieces 
extending downwardly to the longitudinal plane of the 
blade. 

NEW BOOKS AND PUBLICATIONS. 

MACHINE FOR PACKING SHINGLES . -
SAFETY CAR. -Jacob W. King, Bowl- Herman L. Fehlberg, La Crosse, Wis. This is an auto­

ing Green, Mo. This is a car with a bullet-proof com­
partment filling one end, the compartment having a 
convex front wi th vertical flutes furnished with knife 
edges or cutters to receive and cut the bullets, while 
the compartment has loop holes through which the 

P RACTICAL NOTES FOR ELECTRICAL 
STUDEN'l'S. Vol. 1. By A. A. Ken­

nelly and H. D. Wilkimon. London :  
The Electrician Printing and Pub­
lishing Company, Limited. 1890. 
Pp. xii, 308. 

inDiate may fire. 

VE �TILATOR FOR CARS. - Orlando 
Harriman, New York City. This inventioll covers the 
con.struction of a longi tudinal opening in the roof of 
the car, with a trough-like structure having ventilators 
on Its sides depending from the roof below the opening, 
making a material increase in the head room of the car, 
and designed to afford as perfect ventilation as was ob­
tained by the old form of ventilating dome. 

Mechanical. 

PULLEY. - Francis lH. Po wel l , Fred-

erick, South Dakota. The rim of this (Julley has 
parallel radially slotted flanges, a series of independ­
ent blocks forming an expull8ible working face, while 
disks on the hub inclose the outer side of the .lotted 
lIanges and have spiral grooves engaging the ends of the 
blocks, the pnlley being easily chauged wbile in motion 
to increase or decrease its diaineter. 

RIVETI� G MACHI�E . - Reinhold A. 
Carl, Hearne, 'l'exas. This is a machine for attaching 
metal rivets to leather or other materials to fasteu them 
together, the invention covering various novel detail� 
and combinations of parts and the rivet used haYing a 
flat head, a round st,em, and a sharp point. 

CmIBI�ATION GAUGE. - William B. 
LIttle, �ew York City. This is a wood worker'S gauge 
iu which a tubular longitudinally slotted stock has 
fixed and adjustable marking points and an adjustable 
fence on the stock, combined with an external slide 
having an internal and an external point at its outer 
end, the combination comprising a mortise gauge, a 
cutting gauge, two marking gauges, a gauge for ogee or 
half-ronnd moulding, and a gauge to go around the in­
sid.e of a circle from five eighths of au lllch upward. 

Mhcellaneou8. 

S USPENDERS. - Adam Schieffer, New 
York City. This invention is designed to provide sus­
penders of a sim]Jle and dumble construction, wherein 
the elastic portion will not be injured by contact with 
the body of the wearer. 

matically working machine deHigned to pack shingles 
as they are fed in after being jointed, tI:e machine being 
easy to manipUlate and the invention covering various 
novel features and combinations of ]Jarts. 

B RAKE ];,OR VEHICLES. - Winfield S. 
,fobes, West Leisenring', Pu. 1.'his I llvention covers a 
lnechanhnn designed to be operated lnall uully from the 
sides or one end of a car or wagon , a buil-shaped lever 
being pivot<'d by the end,; of it" l imbs to the .ides of 
the body, in combination with a rock shuft having t\\'o 
erallk arnIS to which incl ined tihoe-t:mpporting- arms are 
affixed, hnks connecting the crunk arms to the l imbs of 
the bail-shaped lever. 

TIRE ADJUS'l'ER. - George Surratt, 
Gainesville, Texas. Combined WIth terminal tire 
lugs having right and left screw-threaded sockets is a 
rIght and left screw stem, a turning block of the same 
cro�s section as the rim of the wheel, connected to the 
screw steID, to slide thereon, for locking the turning 
block to the terminal Ings, the device tightening' the 
tire when it becomes too loose and ex pawling it  when 
it  becomes too tight. 

FILTER. ·-·Ferdinand Las(Jar, New Y ork 
City. This inVention provides an apparatus from 
wlllch the filtered water wi l l  pass off with the same 
amount of air as when admitted, and has an accumulat­
ing chamber in which the gross impurities will be left, 
the water passing therefrom to the main til terlIlg InaBB, 
the construction being designed to furnish a sparkling 
potable water of the highest purity. 

VALVE. - Charles H.  Shepherd, New 
York City. Combined WIth a valve havIllg a couvex 
face is a pipe having a valve seat upon its end, with an 
annular ledge extending toward the face of the valve 
without touching it, the valve being especially designed 
for use in conneetion with the outlet of a hOllse pipe, 
the valve being arranged to discharge into a catch 
basin. 

AUTOll-IATIC PLUG l!'EEDER. - James 
J. Powers, Brooklyn, N. Y. Combined with a vat in 
which liquid is permittet! to rise and faIl ,  atld an ele· 
vated tank, is a cock having a rotating plug fitted in a 
pipe leading into the tank, a 1l0at level' being avplied to 
the cock to turn the plug as the float lever descends, the 
invention being an improvemf,nt on a former patented 
invention of the same inventor, for use particularly in 
feedino; chemical disinfectants to sewage vats. 

STOVE (JASTER. - William H. Vance, 

This work is an emmently practical one, and, although 
it is only the first volume, yet, a8 far as it goes, it re· 
presents a complete treatise. It aims at the sirnpl ifica· 
tion of the subject of electrical nleasnrements, and by 
the use of diagrams and illustrations, with as little rna· 
thematics as possible, it fairly attains its ends. The 
diagrams of the lines of force, and the illustrations in 
general, appear fresh and new, and little is to be recog· 
nized in it of the old type of illustration to whose use 
the writers of text books are 80 addicted. The work is 
well worthy of the pernsal of all iuterested in the sub· 
ject. 

ESSAYS OF AN Al\IERICANIST. By Daniel 
G. Brinton . P hiladelphia : Porter & 
Coates. Pp. 489. Cloth. Price $3. 

Ethnology and Archaeology, Mythology and Foil, 
Lore, Graphic Systems and I..iteratnre, Linguistics, arc 
the snbjects of the very interesting monographs con· 
taiued in the present work. It is to be highly recom­
mended to those interested in American archreology 

aud anthropology, and its very elegant printing aud 
popular style make it a work which will be widely a;l­
preciated. The author has been very successful in 
aVOIding anything Iikc a dry style in the treatment of 
his subject, and the interest i. thoroughly maintained 
throughout. 

PRACTICAL BI,ACKS)IITHIN G. COIllpiled 
and edited by M. T. Richardson. Vol. 
II. New York : M. T. Richardson, 
publ isher. 1889 . Pp. 262. Price $1. 

The first volume of ..  Practical Blacksmithing " hav­
lng exhausted the gcneralitie:::J of the subject, the second 
volume is devoted more especially to the consideration 
of the implements. The tools used in the shop are, 
therefore, given a very full and exhaustive treatment. 
Besides this, all other cla�8es of instruments are illus­
trated, and the shapes of points of cutting tools are con­
sidered, aU clusl:!e8 of cntting tools being included. A 
good deal of practical information, such as ihe method 
of mounting a grindstone, is to be fonnd in its pages. 
'l'he third volume, which is yet to appear, is to be de­
voted to the consideration of jobs of work. 

GIBB'S ROU'l'E AN D REFERENCE BOOK OF 
THE UNl'l'ED STA'l'ES AND CANADA. 
New York : Bibb Bros. & Moran . 
1890. Pp. 251 _  Price $5. 

Little Britain, N. Y. 'l'his caster has a bracket frame The shortest route. from place to place are marked in 
MUSICAL TOY. - Reinhold H a n d e l, formed from elastic metal and with depending per- the present volume upon a large series of maps. Tables 

Leipsic, Saxony, Germany. This is a device wherein, forated flanges, a pintle bolt passmg through the are given for each district, of the number of firms en­
upon the rotation of a series of wings, as the toy is flanges and having a nut, the bal l, being adapted to gaged in the different classes of trades in the principal 
moved abont in the air, a striking arraugement con- I compress the flanges and clamp the caster wheel, cities, while a list of hotels in the largest cities, with 
nected with the wings is made to successively raise and whereby the stove may be firmly held in the place their rates for board, forms another series of tables. 
release a series of metal reeds and cause a melody to be where It is located. The book is of very great use for all who have to travel, 
played. LIQUID A'l'OMIZER. _ Lucien P. La8- but it is compiled especially for the use of commercial 

BAGATELLE BOARD. - J a s p  e r H. molles and Jean E. ]'rechon, Nerac, France. This is a men. 

Singer, New York City. This is an incl ined board portable apparatus consisting of a frame supporting a DISEASES 0]' PLANTS. By H. Marshall 
having a revoluble pointer, with means for shooting liquid chamber and other parts of an atomiml' cs- Ward. London : Society for Pro mot-
the ball about the board, the pointer beiug arranged be- pecial ly designed for use In atomizing liquids  for de- ing Christian Knowledge. Brighton : 
tween the mouth of a side alley and the foot pockets, stroying disease in grape vines. New York. Pp . 296. Price $1 . 

As a systematic study of the science of typewriting it 
will have a very wide interest. A feature of special in ·  
terest are some diagrams for  the headings of  documents 
and for ornamental effects to be produced on type­
writers. 

THE LOCOll-IOTIVE. 
1889. Pp . 1 92, iii.  

Hartford, Conn. 

This is a bouud volume of the journal published by 
the Hartford Steam Boiler Inspection aud Iusuranee 
Co., representing the uumbers Issued in 1889, and al l  
index thereto. A number of illustrations and the dl ' ·  
scriptions of boiler explosions make i t  of value to el l ·  
gineers. 

TRAITE 'fHEORIQUE ET PRACTIQUE 
D'ELJ<;CTROCHIMIE. B y  D o n  a t 0 
Tommasi. Paris : E. Bernard & Co. 
1889. Pp. 240. 

The much neglected subject of electro·chemistry in 
all its details is treated of by the author. This is the 
first part only of the work, which is to be completed in 
three parts. The subject IS excellently treated, and 
its fnllness gives the work standard value for the scien­
tific l ibrary. The thoroughness of the work is evident 
on the most cursory inspection, and too much cannot be 
said in commeudation of its printing and general ap­
pearance. 

ALGEBRA. AN ELEMENTARY T E X T  
BOOK FOR 'l'HE HIGHER CLASSES 0];' 
SECONDARY SCHOOl,S AND FOR COL­
LEGES. By G. Chrystal. Edinburgh : 
Adam and Charles Black. 1886 and 
1889. Vol u mes I. and II. Pp. xx, 
542 and xxii, 588. 

An algebra such as the present one is so complete, and 
all its parts are worked out in snch great detail, that it 
cannot well be reviewed. The eminent standing of the 
author is the best. proof of its value. As it stands, it 
may be considered onc of the leading algebras of the 
day, 

JENKINS BROS. , 71 John Street, New 
York, have issued a new and attractive catalogue and 
price list of valves, gauge cocks, the well known 
'" Jenkins " packing, and other specialties made h ," 
them. A large variety of valves and other of their I"'" 
ducts are illustrated III the catalogue. 

� Any of the above books may be purchased through 
this office. Send for new book catalogue just pu b­
lished. 

Address MUNN & Co., 361 Broadway, New York. 

SCIENTn�IC AMERICAN 
B U I L D I N G E D I T I O N . 

'l'ABLE OF CONTENT�. 
I. Elegant plate in colors of a residence on LOllI': 

Island, N. Y., built from plans prepared by Munn 
& Co. Cost about $6,500. Perspective elevation, 
floor plans, details, etc. 

2. Colored plates, details, and suggestive floor plans 
for a residence at Buffalo, N. Y., built at a cost of 
$7,000. 

3. IllustratIons of an attractive cottage at Excelsior 
Springs. Mo., erected at a cost of $1,300 com­
plete. 

4. A residence at Park HIll, South Yonkers, N. Y .• 

erected at a cost of $8,500. Perspective and floor 
plans. 

5. Perspective elevation and fioor plans of a residence 
recently erected at Belle Haven, Conn. ,  at a cost 
of $11.000. McKim, ;\Iead & White, New York, 
architects. 

o. Engraving of a Binghamton, N. Y., cottage. CO" 
$4,950 complete. Floor plans and perspective. 

7. Elevation and floor plans of a brick cottage. 
abont $5,000. 

H. A double dwelling costing $5,200, built at 
chester, N. Y. Perspective and plans. 

Port-

9.  View of an economIcal water tower at Hill View 
Park, South Yonkers, N. Y. 

10. A cottage at Monntain Station, N. J., from designs 
by F. W. Beall, architect, New York. Cost com· 
plete $8,000. Plans and perspective. 

11. Two carriage houses. Cost about $1,500. 

12. Two pages of illustrations showing in general view 
and detail the wreck of the tower of the Church 
of the Covenant, at Washir,gton, D. C., which 
fell when nearly completed on August 22, 1888. 

whereby the alley bal l  during its gravitation down the 
face of the board toward the foot pockets may collide 
with the pointer, causing it to point to a designated 
Dumber or space. 

TRAP. -Henry B. Earecksoll, New York 
City This is a trap for sinks, laundry tu bs, uath tuus, 
etc. ,  the Inventiou covering a novel construction and 
combination of parts designed to prevent any foul air 
and gas from entering the building, while the working 
of the valves can at all times be conveniently ob:;erved 
through glUEs-covered caps. 

COFFEE POT. - H arry B. C o r n i H h, 
J"uckson, Tenn. rl'his pot has an open-ended tapering 
inful:!ion vessel, with an upwardly arched frame in i t!5  
lower end, with a tapering clamping ring to clllmp the 
straining cloth aronnd the arched frame, the I:!traincr 
supporting the ground coffee 80 that the water will per· 
colate 'hrough it .  

PRODUCING T UCKS ()� F A  B R I C  S. -
Loui,; Loeb, Jr., Rorschach, Switzerland. This inven­
tion covers an Improved method of prodncing tucks of 
straight, I:lcal loped, angular, circular or other form , 
without I'c(lIliring the main fabric to be be made longer 
or WIder th<1n the fiui8hcd tucked plcce, the tucks being 
80 formed as to assure !Sufety agalllst rippmg by use or 
washing the fabric. 

A popular account of about twelve prominent diseases 
affecting plants forms the basis of this treatise. They 
are treated very interestingly from the biological stand­

point, and numerous illustrations make their pre8enta­
t,ion an exceedingly careful one. It pnrports to be pub­
l ished as a contribution to the " Romance of Science " 
series, and in spite of Its comparatively dry title it really 
does fal l under the category claimed. It is indexed so I that this essential feature is supplied to the reader. 

13. A Crescent Place, Sout.h Yonkers, N. Y., residence, 
recently erected at a cost of $7,500. Plans and 
perspective view. 

14. Miscellaneous Contents : Concrete arches.-Dwarf 
canuas.-Water works for small towns. - Soft 
stone.-Brick pavements.-Fall of the tower or 
the Church of the Covenant, Washington, D. C. 
-Improved duplex plumb and level, illustrated. 
-Improved anti-friction hanger for sliding doors, 
etc"illustrated.-Wood's pedal valve for radiators, 
illustrated.-An improved turnbuckle, ill ustrated. 
-Improved copying press, Il lustrated.-The Wing 
disk fans, ctc.-)lortising and rrenoning machine, 
illustrated. 

UTERI1>E REPOSI'l'OR. - M u r d o c  h 
Chisholm, Halifax, CloYa Scotia, Canada. This instrtl­
ment is formed of two pivotally connected levers, one 
having a slot near it� free end, while a !-\ound 18 pivoted 
to the end of one of the levers and adapted to be swung 
by the other lever. 

BLASTING CARTRIDGE . -Al bert. Palle, 
Pari1'3, France. 'rhit'- cartridge i8 mude with a paper 
8hcll containing u slow explosive and an inner metallic 
shell of till or lead embedded in the outer explosive. and 
containing glycerine or other matter, not explosive by 
it8eJf, but which will unite with the t!llow-burning ex� 
plosive when the latter i1':3 ignited and form a rapid ex· 
plosive. 

PNEUMA'l'IC TELEPHONE. �- Joseph G. 
Noreau, �ueb�c, Cunada. ThiM mV�l1tioll proYid('� an 
indicator having a bell attachment capabl� of Signaling 

MUCILAGE RO'L"I'l,E.-Willialll It. Cole, 
Pottsvil le, Pa. This iJottle has a cup stopper with a 
slotted l ip or cnp for the bru�h, t.lie whole device fOl'1n· 
ing a cleanly, convenient Hud ceollomical reeeptac1e for 
the holding and u�c of lllucilage ill offiee8 or elsewhere. 

GAME BOARD. -Gideon Bixler, 'V oo�ter, 
Ohio. This is a box-like strncture having its bottom 
inclined frOIn the eeuter III opporlite direction�, and pro­
vided with a shoulder or .top at the jU llction of the 
inclines, the board to b�� Ilsed wi th two !:Sell::! of baHt" of 
different t:!ize!:S, the oLJjeCl, being to caUHe aU of oue set 
to occu]Jy the space at oue side of the ridge and those 
of the other Bet at the opposite side. 

ELECTRIC LIGHT INSTALLA'l'IONS AND 
THE MA�AGF.MEN'l' OF ACCUMULA­
TORS. By Sil' David Salolllons. 
London : Whittaker & Co. New Yor k :  
D. Van Nostrand Company. 1890. 
Pp . 334. Price $1. 50. 

Mr. Salomon,' hand book is too well known for this 
new edItion to require any notice from us. It i8 revised 
and enlar�ed and prc�cnts an eminently practical view 
of its subject. 

PRA CTICAL 'l'YPEWRI'l'ING BY 'l'HE ALL­
FINGER METHOD . WHICH LEADS TO 
OPERATION BY TO UCH . By Bates 
Torrey . New York : Fowler & Wells 
Co. 1889. Pp. 64. Price 50 cents. 

The present book is by a disciple of the all·finger 
method of typewriting. It IS prepared especially as a 
guide for the operator of the Hemington machine, but, 
of COllree, a great deal is said which will apply to aU. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, prlicti· 
cally, a large and spleudid MAGAZINE OF ARCHITEC­
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapuess, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of auy Architectural publication in the world. Soln hy 
all newsdealers. 

MUNN &; CO" PUBLISHEBI!, 
381 Broadwllf. New York. 

© 1890 SCIENTIFIC AMERICAN, INC.



The charge for Insertion under thzs head is One Dollar 
a line jar each insertion : about eight words to a line. 

Advertisements mU8t be received at publication office 

C/8 early C/8 Thu1'sday morninq to appeal' in next issue. 

Veneer machines, with latest improvements. Farrel 
��dry . and Mach. Co., Ansonia, Conn. Send for Circular. 

Kid glove gloss patent for sale. Seven colors. J. P. 
0., box 415, lngersoll� Ontario, Canada. 

For Sale-Patent for feed bag for horses. Issned four 
months. Best thing out. Price low. C. R. Monfort, 212 
St . Nicholas Ave • . New York City. 

Wanted-To buy the right to manufacture some arti­
cle of merit, of recent invention, Hnd covered by U. S. 
patents. Address lock box 680, Duluth. Minn. 

The best book for electricians and beginners in elec­
tricity is " Experimental Science." by G eo. M. Hopkins. 
By mail. $4 ; Munn & Co., publishers, 361 Broadway. N. Y. 

Wanted-A thoroughly competent deSigner of wood · 
working machinery by a well established hou�e. To the 
right party a first-class opening. Address P. O.  box 1001. 
New York, N . Y. 

Best Ice and Refrigerating Machi nes made by David 
Boyle, Chicago. Ill. 140 machines in satisfactory use. 

Guild & Garrison, Brooklyn, N. y" manufacture 
steam pumps, vacuum pumps, vacuum apparatus. air 
pumps, acid blowers. filter press pumps, etc. 

Presses & Dies. Ferracute Mach, Co. ,  Bridgeton, N. J 
The Holly Manntacturmg Co., of Lockport, N. Y., 

will send their pamphlet, describing water works ma� 
chinery. and containing reports of test�. on application .  

Tuerk water motors a t  12  Cortlandt S t . ,  New York. 
Screw machines, milling machines, and drill presses. 

The Garvin Mach. Co., I .. aight and Canal Sts., New York. 

Billings' Double.acting Ratchet Drills. Drop Forgings. 
Bronze Forgings. Billings & Spencer Co., IIartfol'd. 
Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dndgeon, 24 Columbia St" New York. 

Friction Clntch Pulleys. The D. Frisbie Co., N. Y. city. 
Tight and Slack Barrel Machinery a "pecialty. John 

Greenwood & Co., Rochester, N.Y. See illus. adv., p. 173. 

Blake's improved belt stnds are the best fastening for 
leC\tber and rubber belts. Registered trade mark and pic­
ture on every box. None other genuine. Greene, Tweed 
& Co., 83 Cham bers St., N. Y. City. 

Acme engine, 1 to 5 H. P. See adv. next i ssue. 
r:trSend tor new and complete catalogue of Scientific 

and other Books for sale by Munn & Co • •  361 Broadway. 
New York. Free on application . 

HINTS TO COHHESPONDENTS. 
Namelll and Addrelll" must accompany all letters, 

or no attent;on will be paid thereto. This is for our 
information, and not for publication. 

Reference. to former articles or answers should 
give date of paper and page or number of question. 

Inq u l rleR not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not. a little research, and. 
thongh we endeavor to reply to all, either by letter 
or in this department, each mllst take his turn. 

Sp ecial WrllCen I n formaU o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scle n U n c  American S U J, p l e m e n t" referred 
to may be had at the office. Price 10 cents each. 

Bo ok" referred to promptly snpplied on receipt of 
prIce. 

tiU l nera J "  sent for examination should be distinctly 
marked or l abeled. 

11 (ieutifit �meri,au. 
(2100) G. H. L. asks : 1. How many 

cells of Leclanche battery (Sampson, Gonda, etc.)  will  
be required to rnn simple electric motor? I am making 
one, and will use it  only at intervals for light work, snch 
as polishing, dri lling, grinding, etc., probably not over a 
haH hour at any one time. How long will above bat­
tery run full force, and how long rest reqnired before 
using agai n ?  A. None of the batteries referred to arc 
adapted to running the simple electric motor. It re­
quires a large current, such as you can get from a large 
plnnging battery or a nickel-plating battery. 2. Wonld 
a cell of 8 or 10 carbon pencils J.2 in., surrounded by 
cyl inder of sheet zinc in sal-ammoniac solntion, give 
good results ? A. No. 3. How to ascertain the resist­
ance of a battery or coil of wire ? A. For methods of 
measuring' resistance we refer you to electrical bookR. 
4. What rule is there for nnmber and arrangement of 
batteries to give maximum power to motor or magnet, 
resistance of coil and batteries being known ? A. Sec 

" Electrical Calculations," page 179, current vol ume 
SCIENTIFIC AMERICAN. 

(2101) R. G. B. says : I am making a 
photo camera, in the interior of which brass work and 
a mirror are to be nsed. What mnst I lise to give the 
brass a duU jet black, and what can I paint the in side 
of camera with. Wonld black walnut be a good idea ? 
A. For blacking the interior of the camera for both 
wood and brass use fine lampblack ground with alco­
hol to the consistency of very thin paint. Then add 
a few drops of shellac varnish. mix well, and try it on 
a piece of metal ; if ri((ht i t  shonld not wipe off nor 
have a shining or· reflecting !5urface, which \\Till glllde 
you as to adding more shellac or alcohol black. 2. I 
require a small mirror which must be light� and not to 
exceed 1-64 inch to 1-32 inch in thickness. Is there any 
substitute for glas8, and if not how could I make one of 
very thin glasf!l. ? A. You can obtain thin glass from the 
opticians and can silver it hy sliding It u pon a piece of 
pure tin foil covered with mercury, or by the chemical 
method as described in SCIEN TIFIC A1fIERICAN SUPPLE .. 

>lENT, No. 105. 

(2102) L. P. S. asks : 1. What is the 
cause of the sparking at the commutator of a dynamo 
or motor ? A.  It is  due to the extra ("urrent discharged 
from the coils of the armature and field magnet. 2. 
Does it injure the armature ? A. It gradnally burns out 
the commntator and the brushes. 3. How can the 
sparking be stopped? A. Sparking docs not occur to 
any appreciable extent in a well built dynamo or mo­
tor, provided the brushes are properly adj usted . The 
brushes should be at diametrically opposite points on 
the commntator. 

(2103) W. H. S. asks why, in making a 
permanent horseshoe magnet of a piece of steel, the cur· 
rent is shut off several tImes dnring the operation. A. 
Several applications of the cnrrent, especially if it IS 
not sufficient to readily saturate the magnet, are more 
efficient than one application. If the current is so 
strong as to magnetize the bar to sat.uration, one ap­
plication is sufficient. 2. Books of instruction tell ns 
that in order to make a permanent magnet, a steel of 
horseshoe shape is wound with an insulated wire snd 
then charged. Now if such be the case, how can the 
wire, being insulated , affect electrical ly the steel Within 
its folds ? A. Magnetism is prodnced by induction from 
the current passing through the wires. There is n o  in­
sulator that will shut off the magnetizing effect of the 
electric cu rrent. 

(2104) Bicycle asks : Can you tell me 
h o w  to make a good black enamel to pnt on t. o  a hicy­
cle when the original enamel has worn off, something 
that wiil finish hard and smoot h ?  A. Bicycles are 
japanned and baked in an oven to about 5000 Fah. You 
can best repair by patching with japan varui sh and 
baking hard, then smoothing the "urface with sand 
paper, and with another thin coat over all, make a uni­
form finish and bake in an oven as before. Purchase 
the japan varnish through the varnish trade ; you will 

needles do for an astatic needle galvanomete r ?  A. Yes. 
7. If I make the bobbin 2 inches long and 1� inch wide, 
with three-sixteenth inch between the wire, and use No. 
22 or 28 wire, will it be all right ? A. The galvanometer 
should be wonnd for the work it  has to do. In gen­
eral use finer wi!'e, No. 30 to 36, and a number of layers. 
8. Has anythiug of any value been done toward pro­
ducing electricity by direct combustion ? A. No ; ex­
cept for laboratory pu rposes by thermo-piles. An 
H Electrical Fuel " is described in . ,  .f!'acts Worth Know­
ing," $3.50 by mail. 

(2109) G_ A. asks : Would it be wrong 

great part of other food to be passed "way un digested ? 
A. The insoluble or indigestible portions of food play 
an important role, and their introduction into the system 
is often advantageous. No evil effects should be an­
ticipated from the eating of the bran in Graham flour. 
3. Would it be likely to do good or harm in a case of 
debi lity and non-as!3-imilat.ion. of food ? A. For non-as­
similation of food we should be inclined to recommend 
concentrated liquid food and tonicfl, such as beef tea, 
malt extract, etc. These would tend to produce consti­
pation. If this appeared, Graham flour and similar diet 
might be adopted as a panacea. 

to speak of platinum wire as a poor conductor of heat ? (2119) J. S. S. asks why a ship is called 
A. Yes. Platinum is far from being this, although other she. A. It is impossible to say. There seems to be a 
metals surpass it. tendency to personify as female an object characterized 

(21 10) B. B. asks the heat conductivity hy motion. 

through tubes of equal thickness of copper, brass, iron, 
steel, zinc. Do you know if there ever have been made 
thorough comparative tests in this regard. If so, by 
whom ? A. The conductivity of the metal. is given 
only by experimenters. The figures given by Desprez 
arc for-

Copper . . , . . . . . . . . . . . . , . . . . _ . . . . .  . 897 
Iron . . . . . . . . . . . , . . .  . . . . . . . . . . .  374 

Zinc . . .  . . . .  . . . . . . . . . . . .  . . . .  . . . .  363 

The experiments of Wiedemann & Frany, give for-
Copper . .  , . . . . . . . . . . . . . . . . . . . . .  . . .  _ .  . _ ,';) '6 
Brass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28°1 
Zinc . , . . . . . . .  _ . , . . . .  . .  . . . . . . . . . .  , .  . . . . . . . .  19'0 
Iron . . . .  . . . . . . . . . . . . . . . , . . , .  . . . . . . . . . . . . . .  ! l ·U 

Other anthorities make-
Copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . 89"0 
Brass . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  7'6'0 

Wrought iron . . . . . . . . . .  , . . . . . . , . . . . . . . . . . . . 44'0 
Zinc , . . . . .  , .  , .  . . . . .  _ . . . . . . . . . . . . . . . . . . . , .  . 36"0 

(21 11 )  W. H. S. asks : 1. Why, in re­
ferring to voltaic cells, do the makers say they have an 
E ,  M. F. of so many volts ? If I am correctly informed. 
the ontput or volume proceeding from a cell or dynamo 
should be measured in amperes, not in volts, and it 
seems to me that the efficiency of a cell should he mea­
sured by the amonnt of electricity it could prod uce in a 
given time. A. Volts express the electromotive force, 
or the relative producing cause of the cnrrent. The l at­
ter, measured in amperes, is determined by Ohm's law : 

Electromotive force (c 
=_

E

H
) 

current Resistance 
Resistance 

incl udes all the resistance of the ciircuit, including that 
of the battery. A maker shonld al ways state this latter, 
as It  is of equai importance in many cases to that of the 
electromotive force. It is stated generally in ohms. 2, 
W hat does the internal resistance of a cell mean ? A. 
It means the resistance offered to the passage of a cur­
rent from plate to plate, irrespective of any work the 
cel l may be doing in maintaining a difference of po­
tential. It may be expressed in ohms. 

(2 1 12) W. H" S. asks : When a cell or 
battery is short-circuited, what becomes of the electriCity 
tbat flows through the battery or cell ? A. The current 
expends itself on heating the wire buttery solution. You 
must not attach too material a conception to electricity . 
It is not a snbstance. 2. Also what is the effect upon " 
dynamo to short-circnit same;  is this the way it be­
comes saturated? A. It tends to the production of a 
very intense current, which heats all parts of the circuit 
more than the normal current does. It is a good way 
of starting a dynamo which has lost most of its residual 
magnetism. 3. Why are telegraph wires not protected 
with an insulated covering? Are telegraph wires kept 
charged or satnrated with electricity at all times, or only 
when the impulse is sent over them ? A. Bccause it is 
not neces�ary. Air is a very poor cond nctor of elec­
tricity. Whether w ires are kept charged or not depends 
on the syste m ;  ordinarily they are not. 4. How many 
cells would it reqnire to keep in readineBs for a message 
a wire ]oo miles long ? A. It depends on the system ; 
from ten gravity cells upward would do it. 

(2120) V. A. H. asks : Can I buy or can 
I easily make an indelible ink suitable for marking 
black silk umbrellas ? I prefer a white ink. A. We re­
commend white oil paint. 

(2121) C. J. 'V. asks : How much cork 
is necessary for a life preserver to float a person weigh­
ing IUO pounds ? How should the cork come in contact 
with the water to give the most support? Will cork 
chips in canvas bags answer the purpose as well as solid 
pIeces? A. Properly used, R very smal l piece is enoughe 
In many cases none is required, because by proper man­
agement of the lungs one can float unassisted. Eight 
or nine hundred cubic inches would give very high 
buoyancy ; half t.hat amount would answer. The solid 
cork is rather the best, aIl d has the advantage that if a 
hole is made in the canvas, it does not escape. 

(2122) S. E. H. writes : What can be 
added to borax water to prevent it frothing when shaken? 
'Vhen tlw borax \vater is spread on a smooth surface 
with a brush, what will prevent the little bubbles which 
remain tIll  dry, and leave a rongh surface ? A. Pour 
ether vapor over the surface, by inclining over it a. 
wlde-monthed bottle With a little ether in the bottom. 

(2 123) S. W. asks what proportions of 
sulphuric acid and mercury to use in au amalgamating 
zinc for a battery. A. Use I part sulphuric aCid to 20 
parts water and a very l ittle mercury. Hub the mer­
cury on the zincs with a bit of zinc or galvanized iron. 
I)r simply rub th e plates together with a little mercury 
between them. 

(2124) J. P. W. asks : To what process is  
milk subjected, t o  produce what is  termed sterilizing? 
A. It i s  cleated, and sealed up while hot. The heat of 
boi ling w ater may be used for 30 to 45 minutes, the 
latter time in hot weather. 

(2125) �. l!'. P. asks : 1. What form of a 
cheap and simple primary battery wonld yon recom­
mend me·to use in running small incandescent Jamps of 
five or six candle power, one battery to a lam p ?  How 
many cel ls of the bMtery wOllld be needed to operate a 
six candle power lam p ?  A. For temporary use six small 
crlls of plunging bichromate battery will answer. 2. 
'\--ould one six candle po\ver give light enough to il­
l uminate a room 9 X 12 sufficiently for ordinary pur­
poses ? A. We think not. A 16 candle power lamp 
would not be too Jarge for a room of this size. 
3. Gan electric light carbons be used to advantage 
m a bichromate of potash battery for the carbon ele­
men t ?  A. Yes, if freed from the copper coating. 

(2126) L. O. asks : How many and what 
arc the notes of the perfect or natural musical scale, 
and what are the vibrations of each, per second ? A. 
Seven, as follo\vs : 

Nallle:  C D E F G A B 
Number of vibrations : 128 144 160 170% 192 213� 240 

Ratio of vibration s :  1 * £- ! !  1l 
(2127) J.  H.  J. asks : 1. What are har-

(2096) H.  H. L. writes : 1. Can I make fail in trying to make it. (21 1 3) E. E. writes : In the SCIENTIFIC 

monic curves, and is there an instrument for represent­
ing- them ? A. The curve of sines ; its construction and 
the apparatus for drawing it mechanically, are described 
and illustrated in our SUPPI.E'IENT, 2\"0. 703. 2. The a porous cup of plaster of Paris ? A. As a temporary 

affair you can. It is well to use drill ing or heavy 
musl i n · ss a basis for the sides. 2. How is the porous 
cup of a Leclanche battery fixed inside ? A. It contains 
a plate of carbon surrounded by a mixture of graphite 
and pyrolusite sifted free from dust. :J. Will a bi­
chromate of potash battery work, if the zinc is not amal­
gamated ? A. Very poorly and wastefully. 4. What size 
wire �hould be used for an electric bell magnet ?  A. 
No. 22 to 24 are good size •. 

(2097) J. S. C. asks : 1 .  Will you please 
tell me in your query column the exact weight and 
value of one cubic i 1lch of pnre gold ? A. 0'6965 to 0'7003 

lb. avds .  or 10'16 to 10'21 troy oz. It is worth 
$20,67-<'0".30 an oz. 2. Also, what is a simple method to 
prevent the sheets of paper, as they are thrown from a 
press, from clinging to each other by electricity, which 
makes it difficul t to " jog " or straighten them ? A. 
No effectual way is known. Dampness of the air or 
paper tends to prevent it. 3. Can the electricity generated 
by a heavy moving belt be nsed to illuminate an incan· 
descent. lamp ? A. No. 

(2098) A. 1\1. K. asks for (1) the process 
of obtaming stereotypes from printed pages withont the 
use of type. A. It is done by a photographic process. 
snch as described in onr SUPPLE>lENT, No. 344, and 
many others. 2. Give me formula for the best binder's 
glue, which is u sed in binding books. A. Use hest 
carpenter's or white glue, to which, after Boaking and 
heating, one-twentieth its weight of glycerine is  added. 

(2099) J. H. asks the directions for skele­
tonizing leaves and fio\vers. A. The leaves are soaked 
in water until the cnticle loosens. It is stripped off 
with a brush on one side. The leaf is then turned over 
and the other side freed. By proper manipulation the 
pnlp i s  pushed out by vertical strokes with a brush . 
The leaves are handled on plates of glass or on cards 
on which they are floated. To reverse them they are 
placed again in water and tnrned over. Javelle water 
may be used to bleach them. 2. Why is it a profes­
sional rat catcher can put h is hand in a trap or sack full 
of rats and they will not bite, and what kind of oil does 
he nse that draws them? A. Oil of rhodium is said to be 
nsed by professional rat catchers, eonfidence proba­
bly "cc!lnnts for mnch of tQeir snccess, 

(2105) W. S. T. says : Please inform me A>lERICAN of }[arch 8, 1890, page 148, i" mentioned a specific gravity of cast copper is 8'7H, and that of cop­
what the matter is with a water glaF>s ; it is mounted on simple storage battery, which can be charged, it is stated, per wire being SoS8, what change of volume does a kilo· 
a col umn, and if the top gauge cock is opened so as to with 12 grav ity cells in 24 hours � please answer fol lo w- gramme of cast copper undergo in being drawn into 
let the steam out the water in the glass will show the ing queries regarding the same. I. Will 2 gravity cells wire ? A, I t  i s  reduced by 102-10,000 of its original 

be sufficient to charge this storage battery if  given YOl lmlC, one hundred vol umes of cast copper giving 
longer time ? A .  1'he E. M. F. would not be high 

98 '98 volumes of wire.  Or taking olle kilogramme as 
eno?gh with t\:o cell� ; bett.er u

.
�e fou�. 2. 'Vhat length representing 11 '37 cubic centimeters, the wire would re­

of tIme would It reqUIre wIth "", ogravlty cells to charge present, 11'26 cubic centimeters. 8. On what bas i s  is 
the storage hattery to its full capacity ? A .  It would the musical scale constructed. and how arc the propor­
t�ke al�?st two days with fonr C�ll�. �. If charged .by I tional numbers �_, !, �, etc.,  detern:ined ? Is It by experi-

column. 12 graVIties or b y  d:n�mo, wonld 2 �ravlty cells rUn?lllg ment and trial , or is it  by n umerical calcu lations ?  A. 

(2106) G. B. writes : Suppose a given constantly be suffiCIent to keep It st�red, 
.
provlded They bear the ratios to each other disclosed in the pre­

quantity of hydrogen below its critical temperature that It wa� O�]y dra\�n upon for f�om 3 t o  .) mUIutes ceding ans\ver. rrhe scale was fixed by ear ; its ratIOS 

water in the boiler, and in hal f a minnte or so will go 
up to the top, and the glass i. full when there is 
but one gauge of water in the boiler. A. The exit of 
steam through the gauge cock lessens the preRsure in 
the column, whieh eau�e8 the \\'ater to rl�e, to balance 
the difference in pressure between the boiler and 

were to be liquefied hy pressure. Further suppose twice each evelllng . A. You would reqmre four. have been determined since by experiment. 
this quantity of hydrogen, kept above its critical tem- (21 14) A. �. -yv. asks : 1 .  Wh�t is the re- (2128) W. l\Ic(; . ,  E. D. B. & D. S. D. ask 
perature, were to be subjected to a sufficient nnmber of Bistance of a COIl 3 mches long wOl:nd Wlt� No. 30 sl�k- about p�pier mache, its manu facture, etc. A. Four 
atmospheres to reduce i t  to the same volume occupied covered magnet wire ? Core .'hi mch thICk,

. 
windmg parts of paper clippings may be boiled in water and 

by the l iqui d  in the first supposition. In this case wire % inch deep. A. The reSIstance of No. 30 wire IS mixed with 6 p a rts of whiting. This mass, after ponnd­
would not tbe gas be more dense or of greater sp. gr. 0' 107 ohm per foot. 353·74.� ohm� per pound. From the�e l ing, kneadmg, and rolJing, can be made into objects by 
than the liq uid, i. e . •  if you disregard the difference in data you can c�l culate t�e reSIstance of yoUt. COIL �. pressing and moulding. Sometimes fiat articles are 
the conditions of each ? A. The gas would be of don- How IS the resistance arrived a t ?  A. The resistance 18 made by pasting together a large number of sheets of 
ble the specific gravity of the liquid , The conditions of generally determined hy comparing the unknown resist- paper and subjecting them to pres8ure. Often glue or 
each have nothing to do with the qnestion a8 put. ance with a standard resistance by the aid of a galvano- gum arabic is dissolved in the water along with the 

(2107) G. H. asks : Will you inform me meter. pulp. To render it fireproof 10 per cent of tungstate of 
how to trisect any incommensurable arc ? A.  It can (2115) C. C. S. asks : What will  retard soda may be added to the water. but i t  is hardly needed. 
only be done by tentative methods or by a protractor. the setting of calcined plaster?  I want something to To make it  waterproof, varnish w hen thoroughly dry, 

(2108) W. W. V. asks : 1 . Will amylic or make It  set sl owly. A. Mix with i t, before adding and heat in an oven. Where moulds are u sed they should 
water, from 10 per cent upward of powdered marsh-mal· be oiled. Pulp from the paper maker is a good body 

methyl i c  alcohol answer for blowpipe work ? A. We 
recommend for analysis an oil lamp burning swe et 
al mond, colza, or cotton seed oil. For mechanical 
work either of the alcohols mentioned Will answer, but 
will be very disagreeable. InhalatIOn of amylic alcohol 
vapor i s  injurious. 2. What are the latent heats of va ­
porization of the above ? A. For the latter, 268'70 
gramme degree. Centigrade. 3. In the telephone de­
scribed in SUPPLE>IENT, No. 142, does it make any dif­
ference if the magnets are not very strong? A. The 
magnets should be strong. 4. Please give some means 
for testing the purity of sweet oil. A. There is  no sim­
ple test, and even those performed by a chemist are not 
always reliable. 5. Is the African explorer'. name 
Henry M. Stanley, or is that his nom de plume .t A. 
His parents were named Rowlands. He took the 
name of an adopting parent. See SCIENTIFIC A'IERI­
CAN, De�ember 21, 1889. 6. Will common sewing 

low root. 
(2116) E. R. C. asks fOl' a formula for 

maklllg tooth powder or paste. A.  Use best quality 
precipitated chalk perfumed with orris root. 

(2117) Zisca writes : I have a gold ring 
that has come in contact with mercury and has been 
thickly covered with it. How can I (reat it so as to 
remove the mercury ? A. Heat to a temperature of 700° 
F. Cautious heating in a candle flame or al cohol lamp 
should answer. Be careful not to melt the gold.  

(2118) G. H. V. asks : 1. Can you tell me 
what is thought of Graham or whole-meal bread by the 
best modern American medical men ? A. It is thonght 
well of as an article of diet. 2. Is it right to introduce 
thl> insoluble bran into the stomach of a dyspeptic, al­
though it may relieve constipation, find does it canse a 

for papier mache. 
(2129) F. H. N .  & S. A. Z. ask (1) how 

to make printing mk of different colors. A. As a 
medium, llse l inseed oi l  6 quarts, heat until the vapor 
which can be ignited is given off, when remove at once 
from fire and stir. At intervals cover the vessel, with­
draw samples, uncover and light again. 'Vhen of pro­
per consister:cy so as to draw ont into strin�s lY2 inch 
]ong� it  is  extinguiHhed and n pounds of resin and next 
1% poullds of soap are dissolved in it. The opera­
tion IS dangerous and should be performed by an ex­
pert, and out of doors or in a shed. With this a pro­
per pigment is gronnd, I!,mpblack with 3 onnces Prns­
sian blne or indigo for black. Instead of above the fol· 
lowing may be nsed: Balsam of copaiba 9 onnces, lamp. 
black 3 ounces, indigo 1)..( ounces, Indian red % onnces, 
tnrpentine soap 1.1 onnces, For Qther colors use other 
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J cituiific �mtri'Ju. 
pigments. 2 .  How t o  tell the positivc and negative 1 Brick kiln, H .  S .  Hallwood . . . . . . . . . . . . . . . . . . . . . . . . . .  42(,4H 

wires of an electric l ight current. A. Immerse the ends Bridle bit, C. C. Cole . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . .  424,538 

of the copper wires in dllute snlphuric acid. Gas will Brush, tooth, t. Lichtenstein . . . . . . . . . . . . . . . . . . . . . . . . 424.716 

be given off from the wIre corresponding to the can. Buckle, belt. C. & Ill. J. Deitsch . . . . . . . . . . . . . . . . ••. . . .  42(,165 

nection to the zinc pole of a battery. 3. 
'
lIolV to make 

Buckle guard. G. D. Mosher . . . . . . . . . . . . . . . . . . . . . . . .  424,121 
. . . Buggy boot. Woodmansee & Klohr . . . . . . . . . . . . .. . . . .  424,588 

flash hght powder for photography. A. S lmply sprlllkle Burner. See Lamp burner. 
15 grains of magnesiun1 po\vder on a layer of gun cot- Burning' fuel and utilizing the.heat and gases, M. 
ton about a quarter o f  an inch thick and twice as V. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,828 
large as a silver d<>llar. Set it on a dust pan. Place the Button, J. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,7:13 
pan on a step ladder about fiye feet from the floor. Con- Cable gri p, E. S. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,935 

nect a strip of gun cotton to the main bulk and ignite 
with a match. For further information on printer's ink 
we refer you to V\'Torkshop Receipts, 1st and 2d series, 
which we can supply for $2 each. 

Cable lifting device, J. Volk . . . . . . . . . . . . . . . . . . . . . . . . .  424,520 
Calculator, tabular, E. J. �'. Quirin . . . . . . . . . . . .. . . . .  424,514 
Camera. See Photographic camera. 
Camphor, apparatus for refining. W. V. McKen-

zie . , . .  ' . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . .  424.615 
(2130) E. D. B. asks : What cohesive Can filling a n d  packing machine, T. Houlahan . . . .  424,885 

vehicle is put in emery wheel� that run in water? A. 
Yarious materials may be used, such as vulcanite, shel­
lac, and other resins, etc. 

Candle for killing insects, R. Atkinson . . . • . • • . • . . • .  424,590 
Canopy holder, R. F. Painter . . . . . . . . . . . . . . . . . . . . . . .  424,572 
Car brake, G. L. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,773 
Car coupling, J. Haish . . • • . . • . . . . . . . • . . • . . . .  , . • . • . . . .  424,473 

(2131) G. L. asks for the latest formula Car coupling, c. H. Olds . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  424.655 

for developing dry plates. Also for a formula for fixing Car coupling, II. Small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,509 

and toning solutions. A .  C a r  cQuplin,g, W. L. Smith . . . . . . . . . . • . . . . . . . . . . . . . . . . . 424,658 

IJeveloper. 
No. 1 .  

Eikonogen . . . . . . . . . . . . . . . . . . . . . . . . . _ " 1 oz. 
Sodium sulphite . . . . . . . . . . . . . . . . . . . . . . . . . 2 • •  
" 1'arm distilled or rain water . . . . . . . . . . . . . 32 H 

No. 2. 
Carbonate of potash . . . .  . . .  . . . . . . . . . . . . 1 oz. 

Water . . . .  . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  3 .. 
To two ounccs of No. 1 add one ounce of water, im­

merse the plate in  this, and should it develop too slowly 
add one or two drops of No. 2, continning the addition 
a little at a time until the negative acquires the fnll 
amount of detail and denslty. 

Toning Batltf01' Silver Prints. 
Chloride of gold . . . . . . . . . . . . . . . . . . . . . . . . .  1 gr. 

Acetate of soda . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 .. 
Carbonate of soda . . . . . . . . . . . . . . . . . . . . . . . 4 u 
"'Tarm water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 oz. 

Let it stand two days before using. To strengthen 
it add 1 grain of gol d and twenty·fonr grains acetate of 

soda. 
Fixing Bath. 

Water . .  . .  . . . . . .  . .  . . . . . . .  . . . . . . . . . . .  32 oz. 

Hyposulphite of soda . . . . . . . . . . . . . . . . . . . .  5 .. 
Carbonate of ammonia . . . . . . . . . . . . . . . . . . .  1 " 

(2132) H. W. H. writes : Would you 
outline in Notes and Queries process o f  mannfacture 
of oil of cedar. give commercial value and also direct 
me to where I could obtnin a work giving detailed 
description of plant and process of manufacture ? A. 
It is obtained by dIstilling the wood of thc American 
cedar (Juniperus Virginiana), thc shavmgs from lead 
pencil factorie8 being used. This glves a white crys­
talline sue stance, as thick as butter. By pressing, thc 
volatile oil is extracted, which is a thin limpid fluid, 
congealing at a low temperature, but rapidly drying by 
oxidation (resinifying), sp. gr. 0'9622 at 59° Fah., boiling 
po int 519'8° Fah . , freezing point 6° Fah. The subject is 
treated in a general way in Brannt's . .  Animal and Vege­
able Fats and Oils." It is worth 75 cents a pound. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

more than one hundred thousand applications for pa­
tents at home and abroad, enable us to understand the 
laws and practice on both contmcnts. and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and al1 
foreign countries may be had on application, and persons 
contemplating the Securing of patents, either at home or 
abroad, are i nvited to write to this office for prices, 
which are low, in accordance with the times and our ex­
tensive facilities for conducting the business. Address 
MUNN & CO . .  office SCIENTIFIC AMERICAN, 361 Broad­
way, New York. 

INDEX OF INVENTIONS 
F o r  which Letter. Patent of the 

United State. were Granted 

April 1 ,  1890, 
AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Adding machine • .  1.  F. M a y s  . . . . . . . . . . . . . . . . . . . . . . . . .  424,932 
Advertisements. etc., deVIce for exhibiting, N. E .  

Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,8s:.J 
Air moistening apparatus, E. Mertz . . . . . . . . . . . . . . . .  424.652 
Air ship, J .  J. Pokorny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,822 
A larm. See Fire alarm. 
Alarm lock, G. J. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42(,836 
Animal trap, II. E. K elley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.192 
Arc light, .1. Dulait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.866 
Artillery. mounting for field, T. Norden felt . . . . . . . .  424,496 
Artist's kit, 1. P. Favor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.603 
Auger, P. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.50G 
Axle check for vehicles, D. C. Funcheon . . . . . . '" 424.549 
Axle, self-oiling car, R. P. Sholl . . . . . . . . . . . . . . . . . . . . 424,131 
Axle, vehicle. F. Ulrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.585 
Baling press, A. Wickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,124,840 
Bar. See Crow bar. 
Barrel blanks. machine for cutting gores in, J. W. 

Philp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,821 
Bagin, settling, C. Delafield . . . . . . . . . . . . . . . . . . . . . . . . . .  424,542 
Bath tub seat, E. Schoonmaker . . . . . . . . . . . . . . . . . . . .  424.730 
Beehive, U. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,844 
Belt, electro-medical . W. J. Shelton . . . . . . . . . . . . . . . .  424,821 
Berth Iluard, J. A. G reen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,881 
Bicycle, Dorint! & Siegert . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  424.8fi4 
Bicycle, S. M. Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,870 
Bit.  See Bridle bit. 
Blower. fan. M. Williams . . . . . . . . . . . .  , . . . . . . . . . . • . . . .  424.600 
Blower for stoves, adjustable, F. K eifel.  . . . . . . . . . . . 424,559 
Board. See G ame board. 
Boat, W. H. Patton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,811 
Boiler. See Steam boiler. 
Boiler furnace, steam, M. V. Smith . . . . . . . . . . . . . . . . .  424,829 
Book, manifolding blank, G. H. Randal1 . . . . . . . . . . . .  424.499 
Boots or shoes, man ufacture of, G. W. Day . . .  , . . . .  424,862 
Bottle, mu cilage, W. R. (;ole . . . . . . . . . . . . . . . . . . . . . .  424,539 
Bottl e washer, C.  II. Murphey . . . . . . . . . . . . . . . . . . . . .  424,594 
Bracket.. See Clothes bracket. 
Brake. See Car brake. Track brake. Vehicle 

brake. 

Car coupling, H .  Sommerfeld . . . . . . •  o • • • • • • • • • • • • • • 0 .  424,582 
Car, freight, P. D. Whitehead . . . . . . . . . . . . . . . . . . . .. . . 424,915 
Car heating apparatus, W. Buchanan . . . . . . . . . . . . • . . 424,459 
Car motor, el ectric, E. M. Bentley . . . . • . . . . . . . . . . . . .  424,699 
Car. railway. O. Harriman . . . . . . . . . . . . . . .  , . . .  . . .  . • • .  424,475 
Car, safety, J. W. King . . . . . . . . . . . . . . . . . .  . . . . . . . . . 424,678 
Car� stock, G. D. Burton . . . . . . . . . . . . . .  0 • • • • • • • • • • • • • •  424.598 
Car ventilator. railway. O.  Harriman . . . . . . . . . .  _ . . . . 424 . .  17G 
Cars. means for releasing grips on cable, .J. H. 

Robertson . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  424,619 
Cars, pipe coupling for railway. E. E. Gold . . . . . . . . 424.780 
Card clothing, grinder for, H .  E. Cunningham • . . . .  42-t.�63 
Carpet fastener. O. D. Southworth . . . . . . . . . . . . • . . . .  424,511 
Carpet stretcher, F. B. Noble. 0 <  . . . . . . . . . . . . . . . . . . . . 424,495 
Carpet sweeper, W. J.  Drew . . . . . . . . . . . . . . . . . . . . . . . . 424,m2 
Carriage door, iI\ A. Bradley . . . . . . . . . . . . . . . . . . . . . . .  424,701 
Carrirure. folding, T. M. McCarty . . . . . . . . . . . . . . . . . . . 424,570 
Carrier. See Cash carrier. Grip carrier 
Cartridge, b lasting. A. Pal1e . . . . . . . . . . . . . . . . . . . . . . . .  424,685 
Cartridges, means for loadin� and capping, J. W. 

Carver . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,641 
Case. See Packing case. Pencil case. 'l'oilet 

case. Watch case. 
Case lock, exten sion, H. F. Lane . . . . . . . . . . . . . . . . . • . • 424.486 
Cash carrier, A. & A. Iske . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,789 
Caster, bal1, H.  A. Dalrymple . . . . . . . . . . . . . . . . . . . . . . . .  424,461 
Caster, stove. W. H. Vance . . . . . . . . . . . . . . . . . . . . . . . . .  424,694 
Cellars, automatic device for removing water 

from. G. Hoffman . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  424,553 
Cesspool, F. L. Union . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.8.J8 
Chair, H. A. Dalrymple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42(,466 
Chairs, fan attachment for rocking, Arthur & 

Bam berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,589 
Checkrein hook, O. Taber . . . . . . .. . . . . . . . . . . . . . . . . . . . 424.624 
Cho pper. See Cotton chopper. 
Christmas tree ornament, B. W ilmsen . . . . . . . . . . . . . .  424,916 
'Chuck jaw, E. B. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.6!J8 
Churn, A. Daul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,(;()O 
Churn dasher, B. F. Carson . . . . . . . . . . . . . . . . . . . . . . . . . .  424,669 
Chute, coal, D. H. Henkels . . . . . . . . . . . . . . . . . . . . . . . . .  424.185 
Cilrar wrapping machine, G. M. Hathaway . . . . . . . . . 424.88:1 
Clam roaster, G. B. �'owler . . . . . . . . . . . . . . . . . . . . . . . 424,875 
Clasp, J. A. Turnbul l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,516 
Clock, alarm, A. M. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.797 
Clock, double faced electriC, E. W. Lindenau . . . . .  424,929 
Clock key, R. Ueltzen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,630 
Clock Btriking mechanism, A. M. l .. ane. . . . . .  . . . . .  424,196 
Closet. See Water closet. 
C loth marking apparatus, M ain & Wilson . . . . . . . . . . 424,717 
Clothes bracket. folding, G. R. Morrison . . . . . . . . . . .  424,569 
Clothes pounder, E. B. Dreifoos . . . . . . . . . . . . . . . . • ' . . .  424,86.� 
Clutch. friction, J. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,6:11 
Clutch, rope, W. Leiter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,560 
Clutch, stoP. H. V. Hartz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,418 
Coal and ore bins. discharge apparatus for. A. A. 

Strom . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,938 
Coal conveyer gate. C. S.  Sche'llclt . . . . . . . . . . . . . . . . . .  424,937 
Cock. stop and waste, H. J. Ifreudenfeld . . . . . . . . . . . 424,774 
Coffee pot, H. B .  Cornish . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,671 
Coffee pot, two-part. M unger & Cornell . . . . . . . . . . . . 424,807 
Coffin fastener, C. E. Richards . . . . . . . . . . . . . . . . . . . . .  42(,618 
COin-operated apparatus, C. S. Batdorf. . . . . . . . . . .  424,593 
Collar fastener. horse. T. B. & \V. A. Bomar . . . . . . .  424-,850 
Colter, plow, J. Newmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,897 
Comb, C. Felder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,604 
Combination gauge, W. B. Little . . . . . . . . . . . . . . . . . . .  424,681 
Concrete continuously, mould for moulding, E. 

L. Ransome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 424,656 
Copal, manufacture of artifiCial, E. Schaal (r).. . . . .  11,069 
Copying pad, P. Ill. Loree . . . . . . . . . . . . . . . . . . . . . . . . . . 424,mlO 
Cotton chopper. J. H. Stanford . . . . . . . . . . . . . . . . .. . . . .  424,906 
Coupling. See Car couphnll. Pipe coupling. 

Union coupling. 
Crab and fish trap, R. M. Franklin . . . . . . . . . . . . . . . . • •  424,548 
Crowbar, H. Bowman . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . .  424,767 
Cuff retainer or holder, W. L.  FuIlaway . . . . . . . . . . . .  424,177 
Cultivator, H. Carrier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,462 
Curtain pole, C. W. Laurenc e . . . .  . . .  . . . . . . . . . . . . . . .  424.610 
Cuspidor, J. J. Parsons . . . . . . . . . . . . . . . . .  " . . . .  424,815, 424,816 
Cutter. See Harvester cutter. Meat cutter. Pipe 

cutter. 
Dental bridge, G. L. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . 424,!124 
Dental matrix retainer , J. \V. Ivory . . . . . . . . . . . . . . . .  424,790 
Derricks, device for turning- the arms of. H. B. 

A rden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,530 
Die. See Interchangeable die. 
Digger. See Potat o digger. 
Dish rinsing and drying crate, W. O .  Demorer,t . . . . 424.863 
Disinfectant cover for dry closets, etc .• J .  A .  

McOmber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,811 
Display frames, shoe rest for. J. Hoffman . . . . . . . . . . 424.555 
Door mat, G. E. Eggert . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,861 
Dropper. See MediCine dropper. 
Drying starch or other solid matter, apparatus 

for, E'. M. F. Cazi n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,760 
Dust pan, G. A .  W. Cage. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  424.461 
Electric call,  F. B. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,635 
Electric circuits, safety device for, C. G. YounJ{ . .  424,665 
ElectrLc in dicator, M. D. Porter . . . . . . . . . . . . . .424,725. 4'>.4.726 
Electric light, marine, A. G. Donnelly . . . . . . . . . . . . .  424,544 
Electric motor, I.. Bock, Jr . . . . . . . . . . . . . . . . . . . . . . . .  42.J,fl35 
ElectriC motor, 1 ... T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . 424,734-
Electric motor regu lation, Bergmann & Scott . . . . .  424,5!Jfl 
Electric switch, C. S.  Van Nuis . . . . . . . . . . . . . . . . . . .  , 424.739 
Electric trap. F. Sch erer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.729 
Electrical conductor, J. A.  Barrett . . . . . . . . . . . . . . . . .  424,751 
Electrical heater. J. V. (;apek . . . . . . . . . . . . . . . . . . . . . . 424,921 
Electrode, secondary battery. J. [1\ M cLau2'hlin . . 424.809 
Elevator. See Ice elevator. \Vater elevator. 
Elevator, S. C. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,869 
Eievator, W. A. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.904 
Elevator gate, J. G. Zeller . . . . . . . . . . . . . . . . . . . . . . .. . . . .  424,917 
EmbrOidering machine, Birks & Cropper . . . . . . . . . . . 424,846 
Engine. See Gas engine. Steam engine. 
Engine, A.  BaIl . . .  . .  . . . . . . .  . . . . .  . . .  . . . . . . . . . . . . . . . . .  424,450 
Engine, J .  M. Sailer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.505 
Eye bars, manufacture of. G. M. HeUer . . . . . . . . . . . .  424.783 
Eyelet setting machine, E. D. Welton . . . . . . . . . . . . . .  424,745 
FabrICS, producmg tucks on, L. Loeb, Jr . . . . . . . . . . . 424,682 

Farm gate. O. E. H. N. Reichling . . . . . . . . . . . . . . . . .. . .  424,576 
Fastening for �loves, etc., B. Bernstein . . . . . . . . . . . .  424.754 
Faucet, measuring. C. Skinner . . . . . . . . . . . . . . . . . . . . . .  424,691 
Feedwater heater, J. C. e. Davol . . . . . . . . . . . . . . . . . . .  424,164 
F'elt articles, machine for making wool, J. S. Tap-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 424,661 
�'ence, H. C. Pra�t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,498 
(fence pickets, device for wiring. D. Hershberger. 424.88' 
Fence wrench, C. H. Van Epps . . . . . . . . . . . . . . . . . . . . . .  424.912 
Fences, machine for resetting rail, P. M. Brown . .  424.855 
lfilter, W. D. Cummings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,762 
Filter. Ii'. Lascar . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . .  424,679 
Filter, rain water, N. H. Long . . . . . . . . . . . . . . . . . . . . . . .  424,651 
Filtermg macbine, J. A. Crocker . . . . . . . . . . . . . . . . . . . .  424,464 
Fire alarm, automatic, C. A. & J. F. Cox . . . . . . . .. . . .  424,660 
Fire alarm system, T. Johnson . . . . . . . . . . . . . . . . . . . . . . 424,558 
Fire escape, J. Bure . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  424,460 
iI'ire extinguisher for car stoves, S.  S. Weinberg . .  424,143 
Fire indicator or alarm, spring-actuated, S. D. 

Earl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,545 
Fish trap, W. B. Mumford . . . . . . . . . . . . . . . . . . . . . . . . . .  424,494 
Folding table, E. R. G older . . . . . . . . . . . . . . . . . . . . . . . . . . 424,819 
Folding table, R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,b30 
Force feeder, J. C. Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,824 
Frame. See Saw frame. Sewing machine frame. 
Fruit gatherer. C. J. Bloom . . . . . . . . . . . . . . . . . . . . . .  . 424,455 
Fruit gatherer, W. W. Hays . . . . . . . . . . . . . . . . . . . . . . . . .  424,645 
Fruit gatherer, J. W. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,934 
Fruit picker, J. W. Graham . . . . . . . . . .  . . . . . . . . . . . . . .  424,880 
Fruit pitting and spreading machine, G. A. Flem-

ing et al . • • . • • • . • . . . . . . . . • . . . . . . • . . . . • • . . . . . . • . . . • . •  424.771 
Furnace. See Boiler furnace. Regenerator fur-

nace. Soda recovering furnace. 
Furnace. W. H. Strang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,737 
Furnace fire pot, C. H. White . . . . . . . . . . . . . . . . . . . . . . . .  424,634 
Fuse. safety, A. �". Andrews . . . . . . . . . . . . . . . . . . . . . . . . .  42',449 
Gauge. See Combination gauge. 
Game board, G. Bixler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,667 
Game counter, �'. J. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,551 
Gas burning and heating apparatus. W. H. Brad · 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.852 
Gas engine, D. S. Regan tr). . . . .  . . . . . . . . . .  . . . . . .  .• . . . . 11,068 
Gas mains, cut-off' and relief apparatus for, J. C. 

Conroy . . . . . . . . . . .  , . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  424,761 
Gas mixer, fuel, W. G. Taylor . . . . . . . . . . . . . . . . . . . . . . .  424,738 
Gas trap for sinks, sewer, 1.\ HenkeL . . . . . . . . . . . . . . .  424,78" 
Gate. See Coal conveyer gate. Elevator Ilate. 

Farm gate. 
Generator. See Steam generator. 
Girder, composite, J. D. Lazel1 . . . . . . . . . . . . . . . . . . . . . 424,798 
Glass bottles or like articles, mould for making, 

S. Washington . • . . . . . . . . . . . . . . . . . . . . • • . . . . • . . . . . . .  424,524 
Glass, means for transferring molten, F. Sche-

fold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,825 
Glass, means for transferring pots containing 

molten, �'. Schefold . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,826 
Glove fastener. E. J. Kraetzer . . . . . . . . . . . . . . .  ,424,794, 42!.'7f15 
G rain binder, P. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.709 
Grain binder, J. R. Severance . . . . . . . . . . . . . . . . . . . . . •  424,507 
Grain conveyer, pneumatic, Barclay & Walker . . . . 424,6.18 
Grain cradle, T. \V. Orr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,899 
Grain meter, M. A. K idder . . . . . . . . . . . . . . . . . . . . . . . .  424,483 
Graphophone, J. H. White . . . . . . . . . . . . . . . . . . . . . . . . . .  424,914 
Grating, J .  B. West . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  424.525 
Grinding machine, G. W. Brown . . . . . . . . . . . . . . . . . . .  424,!H9 
Grip carrier or hanger, J.  Volk . . . . . . . . . . . . . . . . . . . . . . 424,521 
Grip shoe, J. W. Dotson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,644 
Guard. See Berth guard. Buckle guard. 
Gun sight., J. W. Carver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42(,640 
Hairpm, M. Cashin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" 424.610 
Harne fastener, J. H. D. Everett . . . . . . . . . . . . . . . . . . .  424.769 
Hammer, power, F. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . 424.939 
Harness pad, W. A. Bates . . . .  . . . . . . . . . . . . . . . . . . . . . . . 424.532 
Harness pad, R. H. & J. Morrow . . .  " . . . . . . . . . . . . . . .  424.893 
Harvester cutter, corn. J. Wade . . . . . . . . . . . . . . . . . . .  424,522 
Hat band, T. B. <::ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,465 
Hats, machine for attaching sweats and bands to, 

G. E. Brush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42(,458 
Heater. See Electrical heater. Feed water 

heater. 
Hedge trimmer, J. E. Lowel1 . . . . . . . . . . . .  . . .  . . . . . .  424,80:; 
Hinge, E. G. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  424,900 
Hinge and door check, combined spring, J. W. 

Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .424,613, 424,614 
Hinge, coach, L. Ruel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,504 
Hoisting bucket, C. Pay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.571 
Holder. See Canopy holder. Horse tail holder. 

O pera glass holder. Paper holder. Parcel or 
bundle holder. Parcel Btrap holder. Pen 
holder. PhotographiC plate holder. Sewing 
machine spool holder. Ticket holder. 

HOOk. See CheCkrein hook. Snap hook. 
Horse boot, Dyer & Riick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,767 
Horse boot, L. M. Philo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4U,5n 
Horse tail holder, W. �'. Bidwell . . . . . . . . . . . . . . . . . 424.45:3 
Horseshoe, G. C. Edmunds . . . . . . . . . . . . . . . . . . . . . . . . . . 424.546 
Horsehoes, machine for finishing lJast, C. J. I.e 

Roy . . . .  . . . . .  . . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  424,8!JO 
Hose reel, S. F_ Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . .  424.501 
Hydraulic cylinder lubricator. J. H. Brookmire . . . 424,456 
Ice elevator and snow remover. J .  S. Field . . . . . . . .  4U.I06 
Ice or refrigerating ma.chine, F. W. Wolf . .421.746, 424,747 
Incubator. B. W. S. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,W9 
Indicator. See Electric indicator. Fire indi-

cator. 
Ingot manipulator, Hemphill & Fawel1 . . . . . . . . . . . . . 424.650 
Ink for printing, lithographing, etc., O. G. Holt . . .  424.556 
Ink pad. E. l{eynolds . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . .  424.657 
Insulation, electrical, T. S .  Reed . . . . . . . . . . . . . . . . . . . .  424.575 
Interchangeable die, H. B. Anable . . . . . . . . . . . . . . . . . .  424,636 
Iron. See Sad iron. 'Vag-on bed iron. 
Jack. See Saddle jack. 
Jar. See Sirup jar. 
Jar cover fastening, }j�. & E. Monier . . . . . . . . . . . . . . .  424.720 
Jewelry, �'. X. Zirnkilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,749 
Jewelry, hln!,:e joint for, D. �'. Adams . . . . . . . . . . . . .  424,529 
Joint. See Pipe joint. 
Key. See Clock key. 
Kiln. See Brick kiln. 
Knitting machine. circular, J. E. G earhart . . . . . . . . .  424.817 
Knitting- machi n e. Circular, Holt & Wrightson . . . .  424.781 
K nitting machine, circular, W. H. Pepper . . . .  " . . .  424.497 
Ladder, step, E. Harter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.782 
Lamp. arc, R. H. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4U.752 
Lamp burner, I.. Zander . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  424.666 
Lamp globe, gas or oil,  G. �-'roh . . . . . . . . . . . . . . . . . . . . . 424,776 
Lamp, hanging, J .  I. J ohnson . . . . . . . . . . . . . . . . . . . .. . . 424.712 
Lamp, ha nging, A. H. Jones . . . . . . . . . . . . . . . . . . . . . . . .  424.114 
Lam p standard, W. C. Homan . . . . . . . . . . . . . . . . . . . . . .  424,711 
Lasting machine. P. Cunningham . . . . . . . . . . . . . . . . . . .  424,861 
Latch. E. Richardson et al . . . . . . . . . . . . . . . . . . . . . . . . .. . . 424,902 
Letters. etc., receptacle for gummed. H. Willson . 424,526 
Lifter. See Plate lifter. 
Light. See ArC_light. Electric light. 
Lightni n g  arrester, O. P. Loomi . . . . . . . . . . . .  .424,56'2, 424,563 
Liquids, apparatns for testing, T. Clement . . . . . . . . .  424,643 
Lock. See Alarm lOCk. Case lock. Nut lock. 
Lock, J. Corbett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.859 
Locomotive, electric, J. F. McLaughlin . . . . . . . . . . .  424,810 
Locomotive engines and railway rails, device for 

drive wheels of, A. P. TuIlmadge . . . . . . . . . . . . . . .  424.627 
I .. ocomotives. guard rail for. J. A. Wood mansee . .  42.J,fl97 
LoolU stop 1II0tlon, J. H, Thalmann . . . . . . . . . . . . . . . . '24,� 
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Lubricator. See Hydraulic cylinder lubricator. 
Magnet, choking electro, L. Gutmann . . . . . . . . . . . . . .  424.606 
Magnet� electro. G. D. Clarke . . . . . . . . . . . . . . . . . . . . . .  424.703 
Mail mtltter, machine for stamp canceling and 

postmarking, M. V. B. Ethridge . . . . . . . . . . . . . . . . .  424,868 
Mat. See Door mat. 
Measure, hatter's, H .  T.J. Johnson . . . . . . . . . . . . . . . . . . .  424,481 
Measure, spouted, G. E. Raymond . . . . . . . . . . . . . . . . . .  424,901 
Measuring- alternating currents of electriCity, 

method of and apparatus for, W. Lowrie et al . •  424,891 
Meat cutter, J. W. Brown, J r . . . . . . . . . . . . . . . . . . . . . . . .  424.758 
Medicine dropper and eye pipette, _W. F. Ware . . . .  424.6 2 
Metallic matting, J. Adair . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,445 
Meter. See Grain meter. 
Mould, 'r. H. Mooney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,89'2 
Mop, S. W. C. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,750 
Mortising machine. J. H. Blake . . . . . . . . . . . . . . . . . . . .  424,849 
Motion from windmills. etc., mechanism for con-

verting and transmit.tmg, Smith & K elly . . . . . 424,610 
Motor. See Car motor. ElectrlC motor. Pressure 

motor. Railway motor. Water motor. 
Motor, L. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,451 
M otor, R. Solano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,H59 
Nail machine, automatic cut, L. E. Curtis . . . . . . . . . .  (24,925 
Nap bats. apparatus for forming, J u dd & Mal-

lory. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  424,791 
Needle tbreader. C.  Ill. Van Norman . . . . . . . . . . . . . . .  424,518 
Nut lock, Brock & Vetter . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.!i53 
Nut lOCk, C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,451 
Nut lock, P. C. Thompson . . . . . . . . . . . . . . . . . . . . . .. . .  424,836 
Nut wrench. D. Steiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,583 
Obstetrical 1orceps, J. R. Brown . . . . . . . . . . . . . . . . . . .  424,702 
Obstetrical forceps, J. N. Reimers . . . . . . . . . . . . . . . . . . . 24,689 
Oil from a supply re.servoir tu tanks, weans for 

conveying, J .  Burns . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  424.596 
Oil pipes, means for detecting, leaks in under-

ground, J. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.591 
Oil testing machine, W. S. Boult . . . . . . . . . . . . . . . . . . . 424.53H 
Opera glass holder, Levy & G erow . . . . . . . . . . . . . . . . . . 424.611 
Ordnance. recoil check for heavy. W. Anderson .. 424.448 
Ordnance, etc., utilizatIOn of fluids in checking re-

coil i n .  J. A. C. De Latouche . . . . . . . . . . . . . . . . . . . . .  424,889 
Ore pulverizer. T. II. Tregoning . . . . . . . . . . . . . . . . . . . .  424.515 
Packing case. W. H. Mixson . . . . . . . . . . . . . . . . . . . . . . . . .  424,567 
Packing, metallic, W. I. Page . . . . . . . . . . . . . . . . . . . . . . . . 424.814 
Packing, piston. F. D. Child . . . . . . . . . . . . . . . . . . . . .. . . . .  424.85fJ 
Packing, piston rod, �'. D. Toucey . . . . . . . . . .  .424,662, 424.909 
Pad. See Copying pad. Harness pad. Ink pad. 
Paddlewb eel, J. Cobban . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,704 
Paint, Morris & Gent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,0;);) 
Pan. See Dust pan. 
Paper holder and cutter:roll, T. P. Chapman . . . . . .  4Z4.9'!3 
Paper holder and cutter, rol l ,  H. Hubbel1 . . . . • . . . .  424,188 
Paper sacks. machine for making, A. W elden-

busch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  . . . . . .  424,742 
Paper winding machine, G. Kaffenberger . . . . . . . . . .  424,608 
Parcel or bundle holder, G. B. Rowe . . . . . . . . . . . . . . . .  424,578 
Parcel strap holder, G. M. Morris . . . . . . . . . . . . . . . . . .  4Zi,SOt; 
Parchmentized fiber. manufacture of rods of, R. 

P. Frist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,876 
Pasting machine, G. A. Fullerton . . . . . . . . . . . . . . . . . .  424-,472 
Pen holder. J .  I. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,552 
Pen holder, magnetic, E. A. Hill . . . . . . . . . . . . . . . . . . . .  424.786 
Pencil case. magazine, M. Schreiber . . . . . . . . . . . . . . .  424,621 
Perforating machine. J. Caster . . . . . . . . . . . . . . . . . . . . . .  424,759 
Perforating wheel. J ensik & Stoll . . . . . . . . . . . . . . . . . •  424,076 
Photograph burnish.ing machine. W. G. Entrekin . 424,768 
PhotographiC camera. W. B. Luce . . . . . . . . . . . . . . . . . .  424,564 
PhotographiC plate holder, P. Choutean . . . . . .  . . .  424.851 
Piano damper, C. C. W ickham . . . . . . . . . . . . . . . . . . . . . . .  424.841 
Picker. See Fruit picker. 
Pin. See Hair pin.  
Pipe coupling, l{. G. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . 424,46:1 
Pipe cutter, M. V. B. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,710 
Pipe expanding tool. F. I.  Lessard . . . . . . . . . . . . . . . . . .  424,800 
Pipe joi n t, If. I. Lessard . . . . . . . . . . . . . . . . . . . . . .  424.799. 424-,801 
Pipe plug. soil or other, J. A. Rossman . . . . . . . . . . . 424.690 
Planter. corn, J. A dmire . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.441 
Planter. corn, A. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.541 
Plaster, J. E. rl'urner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 424.517 
Plate lifter, S.  Waterman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,913 
Plow, W. T. Dodd . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . .  424,470 
Plow. A. �'. Molitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.492 
Plow fender attachment, J. W. Heaton . . . . . . . . . . . .  424.H47 
Plow, reversible, E. S. Gero .. . . . . . . . . . . . . . . . . . . . . .. . . 424.92ti 
Plug feeder or plug cock. automatic, J. J. Powers 424,6&l 
Pot. See Coffee pot. Furnace fire pot. 
Potato digger, J. N. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.531 
Potato digger, G. Goodrich . . . . . . . . . . . . . . . . . . . . . . . . . .  424.781 
Power. See Tide power. 
Press. See Baling press. TelescopiC press. 
Pressure motor, fluid, D. �j. Kem pster . . . . . . . . • . . . . .  424,fOO 
Pressure regulating apparatus, N. C. I�ocke . . . . . . . . "24-.561 
Printing, etc., O. G. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.557 
Printing machine, dial, E. S. Bradford . . . . . . . . . . . . . . 424,351 
Prints on triangular sheets, production oft W. 

Ottman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.813 
Prison. C. Schoenfeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,93G 
Pul1ey, F. M. Powel l . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  424.f>87 
Pulp. fnrming smooth surfaces on wood, G. C. 

Towle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,5t:l 
Railway, cable. G. R. Ratto . . . . . . . . . . . . . . . . . . . . . . . . . 424.500 
Railway ('asting, E. Samuel . . . . . . . . . . . . . . . . . . . . . . . . 424.728 
Rail way, electric, Ill. M. Bentley . . . . . . . . . . . . . . . . . . .  424.845 
Rail way, electric, F. O. Blackwel1 . . . . . . . . . . . . . . . . . . . 424.848 
Railway. electric, R. M. Hunter . . . . . . . . . . . . . . . . . . .  424,928 
Railway, electric, W. H. Knight . . . . . . . . . . .424,887, 424,888 
Railway, etc., elevated, Turner & Taylor . . . . . . . . . . .  424,69:1 
Railway motor. electric, �\ A Perret . . . . . . . . . . . . . . . .  424,818 
Railway motor, electriC, C.  J. Van Depoele . . . . . . _ .  424.911 
Railway sanding apparatus, H. C. Noble . . . . . . . . . . . 424,933 
Railway signal. automatic. Scotland & Brink . . . . . .  424.506 
Railway tie. A. Kimber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.79:1 
Railways, automatic cable lifter for cable, J. C. 

H. Stut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  424,8:12 
Railways, automatic tension device for cable, J.  

C. H. Stut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,833 
Railways. contact device and switch for electric, 

C. J .  Van Depoele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,910 
Railways, operatin� electric, R. M. Hunter . . . . . . . .  424.607 
Railways. suspended &witch and traveling contact 

for electric. C. J. Van Depoele . . . . . . . . . . . . . . . . . 42(,695 
Rall"e, stove, J. II. Tayler . . . . . . . . . . . . . . . . . . . . . . . . . .  424,1;28 
Razor, safety. B. Vom Eigen . . . . . . . . . . . . . . . . . . . .. . . .  424,601 
Reel. See Hose reel. 
Refrhz-erator, rI'. H. Weirich . . . . . .  " . . . . . . . . . . . . . . . .  424.744 
Refrigerator door fastener, A. W. Black . . . . . . . . . . .  424,847 
Refrigerator pipe attachment, F. W. Wolf . . . . . . . .  424,748 

Regenerator furnace, J. A. Herrick . . . . . . . . . . . . . . . .  424.480 

Rice hulling, cleaning. and polishin� machine. E. 
C. Engelberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42'1,602 

Riveting machine, R. A. Car] .  . . . . . . . . . . . . . . . . . . . . . . .  424.lif>8 
Rubber tired wheel . P. ,J. Beiersmith . . . . . . . . . . . . . . . 424.452 
Ruching, C. B. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,732 
Sad iron . . T. A. Berlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,753 
Saddle. O. Taber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,626 
Saddle, Taber & Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42U22 
Saddle, harn e.", Taber & I,ow . . . . . . . . . . . . . . . . . . . . . . .  42 1,623 
Saddle jack, R. Garrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,674 
Saddle tree, O. Taber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.625 
Safeey machine, Hahn & Schroder . . . . . . . . . . . . . . . . . 424,550 
Sand moulds, apparatus for forming, W. B. Ster-

fit , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  ':U,531 
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Sash balance. G. E. Taylor . . . . . . . . . . . . . . . . . .  " . . . .. . .  424.940 
Sash fastener. J. S. Biery . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42t,454 
Saw fllin2 machine, W. H. Penrose . . . . . . . . . . . . . . . . .  424,724 
Saw frame, adjustuble, S. Hale . . . . . . . . . . . . . . . . . . . . . .  424.927 
Sawmill dOl{. D. C. Prescott . . . . . . . . . . . . . . . . . . . . . . . . . . 424,727 
Sawmill •• variable feed for. M. 1. Welch . . . . . . . . . 424,663 
Scales or other coin-actuated mechanism, coin-

released weighing, A. H. Fancher . . . . . • • .  , . .  , . .  424,770 
School seat. J. R. Johnson . . . . . . . . . . • . • . . . . • . . . . . . . .  424.718 
:Scraper, road. M. S. Rexford . . . . . . . . . . . . . . . . . . . . . . . . 424,823 
Screen. See Window screen. 
Screw machine, metal. S. L. Wor�dey . • . . . . . . . . • . . . .  424,527 
Screw-threading' machines, pipe elbow holder fOf, 

F. �'. VOigt . . . . . . . . . . . . . . . . . . .  0 0  . . . . . . . . . . . . . . . . . 424,519 
Seal, L. A. Foote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,772 
Seat. See Bath tnb seat. School seat. Vehicle 

seat. 
Seeds, compound for treating, J. M. young . . . . • . . .  424.843 
Sewer sheathing driver. N. E. G reen . . . . . . . . . . . . .. . .  424,708 
Sewing machine, I.J. J.J. Miller . . . . . . . . . . . . . . . . . . . . . . . . 424,490 
Sewing machine buttonhole attachment. D. 

Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,804 
Sewing machine frame, J. M. Brosius . . . . . . . . . . . . . . 424.85:1 
Sewing machine spool holder, J. H. Fletcher . . . . . . 424.874 
Shafts in soft earth. means for Sinking, T. J. Phil-

lips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421,819 
Shafts in soft earth, Sinking, T. J. Phillips . . . . . . . . .  424,820 
Sh ell, dynamite. E .  Stern . . . . . . . . . . . . . . . . . . . . . . . . . . 424,781:) 
Shell for high explosives, J. G. Justin . . . . . . . . . . . . . .  424,482 
Shi ngles automatically. machine for packing, R. 

L. Fehlberg . . . . . . . . . . . . . . . . . . . . . . .  -. . . . . . . . . . . . . . . .  424.673 
Sboe or glove fastener, J. C. Murray . . . . . . . . . . . . . . . . 424,683 
Shoe case corner. J. Hofman . . . . . . . . . . . . . . . . . . . . . . . . 424,554 
Signal.. See Railway signal. 
8i2'nals. interlockinR' apparatus for operating, 

Koenig & Stupakoff . . . . . . . . . . . . . . . ' "  . .  , . . . . . . . . .  424,485 
Singletree, P. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,878 
Sirup jar, E. Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,675 

Slate, draw-leaf. S. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.93! 
Sled, coasting, C. H. Dickson . . . . . . . . . . . . . . . . . . . . . . . .  424,469 
Snap hook, J. P. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,637 
Snow plow. I. Osgood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,616 
Soda, recovering. H. Blackman . . . . . . . . . . . . . . . . . . . . . 424.756 
Soda recovering furnace, H .  Blackman . . . . . . . . . . . 424,755 
Soles or like forms. machine for cutting, D . . F. 

Hartford . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,477 

Spike machine, A. Welsh et al . . . . . . . . . . . . . . . . . . . . . . . 424,586 
Spoons and forks, making, W. Rogers . . . . . . . . . . . . .  424,503 
Spring. See Wagon spring. 
Spur. F. Monier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,719 
Stairway, spiral. R. O. Belles . . . . . . . . . . . . . . . . . . . . . . 424,533 
Stampin,2" mechanism, hand or other, E. H. ROI!-

ers, Jr . . . . . . . . . . . . . . . . . . . . . . . .  ' . . • . . . . . . . . . . . . . . . . . .  424,502 
Stand. See Tuh stand. 
Steam boiler, J. L. Heald . . . . . . . . . . . . . . . . . . . . . . . . . . 424.646 
Steam boiler, W. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.735 

Steam boiloc. A. Worthington . . . . . . . . . . . . . . . . . . . . . . .  424.528 
Steam enl{ine, G. H. Adam . . . . . . . . . . . . . . . . . . . . . . . . . .  424.446 
Steam generator, N. H.  Tenney . . . . . . . . . . . . . . . . . . . . .  424,629 
Steam generator. N.  P. Towne . . . . . . . . . . . . . . . . . . . . . .  424.514 
Steam trap. E. E. Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.77n 
Steaming and heating machine. wheat. G .  

McAllister . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.808 
Stone, composition of matter for treatin,2" arti-

fiCial. T. H.  Mooney.  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  424.805 
Stove door latch, A. O. Bement . . . . . . . . . . . . . . . . . . . . . 424,594 
Stove, electrical cooking, J .  V. Capek . . . . . . . . . . . .  424,922 
Stove. vapor. McClelland & Ruppel . .  . . . . . . . . . . . . . .  424.654 
Stoves. adjustable tire box for. J. P. Neeley . . . . .. . . 421.896 
Strainer. fruit, J. Stoppelko.mp . . . . . . . . . . . . . . . . . . . . . .  -124.907 
Switch. See ElectriC switch. 
Table. See �'olding tahle. 
Table, .J. B. Bigelow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.639 
Tablet, stenographer's. A. R. Birchard . • • • . . . . . . . . .  424,534 
Tablet, telephone, J .  B. Morris . . . . . . . . . . • . . . . . . . . . . .  424.493 
Target tra p, C. Swan . . . . .  . .  . .  . . .  . . . . .  . . . . . . . . . . . . . . .  424.634 
Target traps. apparatus for sprin2"ing, C. Swan . . . . 424,835 
Telephone. pneumatic. J. G. Noreau . . . . . . . . . . . . . . . .  424,634 
Telescopic press. horizontal, A. A. Dlffey . . . . . . . . . . 424,543 
Thermostat. W. P. Powers . . . . . . . . . . . . . . . . . . . . . . . . .  424.617 
Ticket holder. F. F. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . 424,642 

Tide power, mechanism for utilizing, A. Mills . . . . . 424,566 
Tie. See Railway tie. 
Tire adjuster, G. Surratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.692 
'l'oilet case and bath. infant's, R. 8. Stratton . . . . . .  424,512 
·POY. J. D. Fahnestock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.705 
:·oy. M. E. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.587 
!'rack brake, J. T. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.487 

' r 'rap. See Animal trap. Crab snd fish trap. Elec-
tric trap. Fish trap. Gas trap. Stearn trap. 
'l'arget trap. 

Trap for sanitary purposes, G. H. Garrett . . . . . . . . . 424.943 
Traveling. toilet, or other case. G. C. Varwig . . . . . . 424,740 
'frimmer. See Hedge trimmer. 
'l'rimmin,2" for fabrics. J. D. Morley . . . . . . . . . . . . . . . . . 424,568 
TrUCk. ba2"gage, E. H. Norris . .  . . . . . .  . . .  . . . . . .  . . .  . .  . 424,898 
'!'ruck. car, E. Peckham . . . . . . . . . . . . . . . . . . . . . .  424.722, 424,72;� 
'frUSH, W. E. Vary . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424.741 
'i'ub stand, folding, M. G indorlf . . . . . . . . . . . . . . . . .. . . . . 424,878 
Union coupling, A. E. Dart . . . . . . . . . . . . . . . . . . . . . . . . .  424,463 
Valve, J. Knickerbacker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,715 
Valve, C. H. Stlepherd . . . . .  . .  . .  . . .  . . .  . . . . .  . . . .. . . .  . 424,580 
V alve for engir.es. exhaust. N.  T. Greene . . . . . . . . . .  4.24.605 
Valve for motors. R. Solano . . . . . . . . . . . . . . . . . . . . . . . . . 421,fOO 
Valve. hydraulic. Mi ller & Bryan . . . . . . . . . . . . . . .. . .  421.718 
VlIlve, steam-actuated, B. R. Patten . . . . . . . . . . . . . . . . 424,688 
Valve. steam engine. F. E. Sickles . . . . . . . . . . . . . . . . . . 424,581 
Vaporizer and burnert hydrocarbon, J. D. Blake-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,700 
V ault or strong room. A. S. Wiley . . . . . . . . . . . . . . . . .  424.664 
Vehicle brake, W. S. Johes . . . . . . . . . . . . . . . . . . . . . . . . . .  424.0.7 
Vehicle seat, adjustable, J.  Heilrath . . . . . . . . . . . .. . .  424.949 
Vehicle. spring propelled. J. M. Rogers . . . . . . . . . . . . 424.003 
Vehicle. two-wheeled, J. Heilrath . . . . . . . . . . . . . . . . . .  424.648 
Vehicle. two-wheeled, D. Lippy . . . . . . . . . . . . . . . . . . . . . 424,488 
Vehicle wheel, A. Rowan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424,577 
Vehicle wheel, J. H .  Rowland . . . . . . . . . . . . . . . . . . . . . . .  424.579 
Velocimeter, recording. H. Flad . • . . . . . . . . . . . . . . . . .  424.547 
VelOCipede, G. T. Warwick . . . . . . . . . . . . . . . . . . . . . . . . . .  424,941 
VendinR' apparatus. coin-operated, C. S. Batdorf . .  424.5.Ql 
Vending machine, coin-operated, C. S. Batdorf .. . .  424,592 
Veneering, King & J ennings . . . . . . . . . . . . . . . . . . . . . . . . . 424,484 
Ventilating system for electric subways. W. Gee . .  424.7i8 
Ventilator. See Car ventilator. Window ven-

tilator. 
Vessel, doubl e-hulled. G. Shone . . . . . . . . . . . . . . . . . . . . .  424.508 
Vines. apparatus for atomizing l iquids for de­

stroying disease in grape. Lasmolles & Fre-
chou. . . . . . . . . . . . . .  . . . .  . .  . . . . . .  . . . . . . . .  . . . .  . . . . .  .. . .  424.600 

Vulcanizing apparatus. Woodard & Barney . . . . . . . . 424.942 
Wagon. bed iron, (1\ Herman . . . . . . . . . . . . . . . . . . . . . . . 424.479 
Wagon spring. W. H. Williscraft . . . . . . . . . . . . . . . .. . .  424.842 

Wagon wrench. E. Eberhardt . . . . . . . . . . . . . . . . . . . .. . .  424.471 

Washer. See Bottle washer. 
Watch case. F. Mink . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  424.491 
Water closet, A. J. Finnegan . . . . . . . . . . . . . . . . . . . . . . . .  424,872 
Water closet flushing apparatus. A. J. Finnegan . .  ill.87 L 
Water elevator, G. W. Campbell . . . . . . . . . . . . . . . . . . . 424,92() 
Water elevator. compressed air, II. J. Freuden-

feld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.7;5 
Water motor, G. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  424,918 
Weather striP. W. S. Carpman . . . . . . . . . . . . . . . . . . . . . . 424.540 
Weather strip. 4. C. Sima . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.M 

Jeitutif i e  �tutri eIU. 
Wells. apparatus for removing paraffine from the 

pipes of oil, M. Turton . . . . . . . . . . . . . . . . . . . . . . . . 424,8.,7 
Wells. implement for recoving lost pIpe from 

tubuiar, S. Maxfield . . . . . . . . . . . . . . . . . . . . . . . . . " 424,612 

Wheel. See Paddlewheel. Perforating wheel. 
Rubber tired wheel. Vehicle wheel. 

Wheel� J. Frenier . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  4-24,70, 
W heel rim. vehicle. H. M. Du Bois . . . . . . . . . . .. . . . . 424.7f16 
Wheels. rail climber for vehicle. L. A. 'rurner . . . . . 424.584 
Wick adjuster aed trimmer for lanterns, Marks & 

Lea . . . . . . . . . . . . . . . . . . ' "  . . .  . . . . . . .  . . . . . . . . . . . . . . . . .  424.489 
Winding. machines, take-up and brake attachment 

for supply of spools of. V. Royle . . . . . . . . . . . . . . . . 424.620 
Windlass. T. II. Bridges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424,5:J7 
Windmill attachment. C. F. Needham . . . . . . . . . . . . . 424.812 
WindOW screen, extension, D. Limoge . . . . . . . . . . . . .  424.802 
Window ventilator, N. McDonald . . . . . . . . . . . . . . . . . . .  424,885 
Wire drawinll apparat us. J. \V. White . . . . . . . . . . . . . . 424,8:)9 
Wood bending form, A. 'Valbrunn . . . . . . . . . . . . . . . . • 424.528 

Wrench. See J1"ence wrench. Nut wrench. \Vagon 
wren ch. 

N I CKEL ANODES,  NICKEL SALTS, 
R O U C E S ,  

C O M P O S I T I O N ,  
BU FFI N G  WHE ELS, 

E L E C T R O  & N IC K E L  
P L A T I N C  O U T F I T S. 

N O W  R E A D Y .  

E xperirnental Science, 

Wrench. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4'?4,8.iS $3 PRINTING PRESS� m�
r�o·

n
nNeb

g
y

y 
•

• 

ou
cSa�t�a�_ \Vrit.ing apparatus, J .  Werner . . . . . . . . . . . . . . .  . . . .  424,flil.') _ _ 

logue for two stamps. Ke lsey & Co., Meriden, Conn. 

TRADE MARKS. 

Bitters, tonic. Leavitt & Van Alstine . . . . . . . . . . . . . . .  17,725 
Canned foods and relishes, 'V. B. Timms . . . . . . . . • . . .  ]7,730 
Canned fruitR and vegetables. 'Ventz. Fisher & 

Hoen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . li.732 
Coffee and tea pots. \V. H. Silver . . . . . . . . . . . . . . . . . . .  17.728 
Game devices embodying a checkered board and 

movabl e  men, M .  Bradley Compan y . . . . . . . . . . . . .  17,722 
Lard, J. II. Michener & Co . . . . . . . . . . . . . . . . . . . . . .  > . . . . . 17,726 
J.Jead. wbite. rroch Brothers . . . . . . . . . . . . . . . . . . . . . . . . . .  17.731 
Malt, hops. and beer. E. F. Hoppe . . . . . . . . . .  . . . . . . .  17.72( 
Mineral water. fruit phospHate. ginger ale. birch 

beer. and seltzer water. certain, O. E. Swan . . . . }'j.7� 
Paste. dry, J. II. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.72.1 
rreas, coffees, spices. baking powders, and tiavor ing 

extracts, Creelman, McCormick & Co . . . . . . . . . . . 17,727 

DESIGNS. 

Album, photographiC, N. Lochbaum . . . . . . . . . . . . . . . . . 19.737 
Bottle. J. A. \IV. Fern0w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.733 
Braid, V. G. Schuck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.741. 19,148 
Brooch or similar article. E. P. Beach . . . . . . . . H1,729, 19.730 
Button, etc., sleeve, E. P.  Beach . . . . . . . . . . . . . . . . . . . .  19,728 
Can. F.  A_ Monahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,738 
Desk, cabinet, J .  Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,746 
Dishes, surface ornamentation 01", H. FJ. Waddell . . IH,749 
Dish, E. Pouyat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l!l,740 to 19.744 
Machine frame, F. II. Richards . . . . . . . . . . .  , . . . . . . . . . .  19,74:5 
Pipe. drain, or other. E. W. Carter . . . . . . . . . . . . 19,731 
Radiator. C. R. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,739 
Range, gas. W. W. Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . 19.n4 
Suspendel's. back piece for. E. G utmann . . . . . . . . . . .  IH,735 
Thimhle, H. A. Weihman . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.756 
Vehicle 8pring. C. E. Chadwii!k . . . . . . . . . . . . . . . . . . . . . . . lH.732 
Violin case. H. K leineick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ul.7;)6 

A Printed copy ot the speCltlcation and drawing of 
any patent in the foregoing l i 8t wil l  be turnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway. New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions n amed in the fore­
going list. provided they are simple. at a cost of $40 
each. If complicated, the cost will be a little more. For 
full instructions address Munn & Co., 861 Broadway, 
New York. Other foreign patents may also b e  obtained. 

Inside Paaet ench Intlertion .. .. ..  "':'i cents n. li u e .  
Back 1-'alre. e a c h  i n serti on .. .. ..  $1 .00 n l i n e .  

T h e  above are charges p e r  agate line-about eight 
words per line. 'l'his no tice shows the width of the line, 
and is set in a.gate type. Engravings may head adver­
tisements at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as 'rhursday morn­
ing to appear in n ext issue. 

U SE ADAMANT WALL PLASTER 

SEBASTIAN, MAY & CO'S 
Improved Sorew Cutting If!q�!i!.1 

�:=e�LATHE 
Drill Presses, C h u cks, Drills, 
Dogs, and machinists' and ama­
teurs' outfits. Latltes on trial. 
Catalogues mail ed on application.  
165 W. 2d St., Cincinnati, O .  

& :F- E C :I: .A. :J:... :N"C>T :I: C E : 
We have recently issued a priced Catalogue of 

MINING, TUNNELING &; QUARRY I N G  MACHINERY. 
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public .FactJOj and FhrUl'es relati.ng to EqUipm ent, Cost, 
and O peration of lU i n i ng, T u n n e liug, and Qual�ry .. i ug- Plan ts . It will be mailed free to any one inter­
ested or engaged in ROCK EXC A VA 'I'!ON or 
C O ln pRESS �;D A I R. To others i t  will b e  sent on 
receipt o f  50 cents i n  stamps. 

I N G ERSOLL·S E R G EANT ROCK D R I LL CO. 
N o .  1 0  Park Place, New YOl'k, U. S .  A. -------.-.--�------�---.-

POWER MM1HINERY. 
I feel sn highly pleas­
ed with your VelOCi­
pede Foot PGwer with 
seat. that I wish to 
add my testimony to ��..:l1;;1!1!. its �uperiority. I did 

� not expect to like it, 
but h aving u sed the 

Velocipede Power, I wOll l d  have nothing 
else. It so greatly lessen s the fatigue of 
using foot power, in fact, it  may be sai j to 

WithOHt fatigue. and is a steadier motion. I . . I ha.d im own of it sQoner. Send for catalogue. 
. & J. BA]{XFJS CO . •  (��J Ruby St., Rockford. lll. 

Capacity up to 150 yards per bour. 
Has produced more ballast, road 

metal, and broken more ore than 
aU other Breakers combined. 

Send for Catalogues. 
C AT E S  I R O N  W O R K S 

liO C So. Clinl?.llIDAGo. 
215 Franklin St .. Boston, Mass. 

VIC TORIAN TRAVE LING DAIRY. -
Description of a traveling dairy instituted by the South 
Australian Government fOl' teaching the manufacture 
of butter and cheese, through improved processes. With 
7 illustrations. Contained in Scn::r<o:TIFIC AMEROAN SuP. 
PLEm<;:w, No. 737. PrIce 1U cents. To be had at this 
office and from aU newsdealers. (iJ P O P  S A F E TY VALVE O�B"�WATER RELI EF VALVE 
U '. IMPROVED STEAM GAGE 
'" STEAM ENGINE INDIOATOR 

By GEO. M. HOPKINS, 
� .. -.� .. --

740 Pages. 680 I l l u strat ions. 

P R I C E ,  by m a i l ,  postpaid,  • • • • $4.00 

SEND for FREE I LLUSTRATED CI RCU LAR and 
Table of Contents. 

M U N N  & CO . ,  Pub l i sh e rs, 
�tft�r of �ht Jdtldmt �mtd(l1lnt 

361 Broadway ,  N ew York. 

T O O L A G E N T S  WA N T E  D 
iT\ every S H OP ill the U n i teq  S t a t es.  --'"- Send 10. jor (ataloi!ue .-5ta t lonery lo c .  -2...­THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
• C. B . ... AM ES, 9B LAKE ST. C H ICACO. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup­
PLEMENT, �9. Price 10 cents. To be had at this office 
and of all newsdealers. 

OIL WELL SUPPLY CO. Ltd. 
9 1  & 92 '" ATER STREET, 

P l ttsbn r gh ,  I'a • •  
Manufacturers o f  everything needed for 
.A:El..TESX.AJ.'IiT �ELLII!iI 

for either G as. Oil, "\Vater. or Mineral 
Tests, Boilers. Engines, Pipe, 
Cordage, Dril ling '.rools, etc. 

Illustrated catalogue, price . 
lists and discount sheets 

on requeste 
S i n g l e  neB { 'b i lli e " r h i �t l e .  a n d  all Instruments 

nsed In connection with Steam, Air and Water. ' I HOME MADE INC O BATOR PRACTI ,sole Agents for C'lark'.-': lA'Hen Fire Hose. . !.I.- . - -
N E \V Y ORK. • 

LONDON. cal dIrectIOns for the manufact.ure of an effective incu-
CROSBY STEAlIII GAGE & VALVE CO, t�.���,vcM,,��· I ��;:;J iR'\th�r

s
m':.e;ge C���!��M�

s
�'i�)e':,�U���?h 

t
3iF:�: 

____ . .. __ .�. ____ . _ _ ._. __ ..... _.� ___ 
. tions for operating. \Vith 4 figures. Con taIDed i n  SCI-

STEEL TYPE for TYPEWR ITERS, ��fi.·I�,5\�:,"��.i�i't�:;':,���M���lfr��·aW��wsai!f:r}.� 
Stenc i l s ,  Steel Stamps,  Ru bber 

and M etal Type Wheels ,  
N p \v YOI'Ii: �teu cil  WOl')UI. IlIfl's. 

_________ 100 Nas�mu Street, New Yorlc. 

Hoskins' Patent Hydro-Carbon 
B L O W- P I P E  
A N D  ASSAY FU R N ACES. 

No dust. No ashes. Cheap, 
effect.ive, economical . port­

able, and aul omatic. 
Send for Price List. W. Hoskins, 81 S. Clark St .. 

Room 50, Chicago, TIl. 

R E M I N CTO N 

STANDARD TYPEWR ITER . 
Hol<l lUedal-Pnris Exposition, 1889. 

I Wyckoff, Seaman s &. Bened ict 
327 HROADW A Y, NEW YORI!;'. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled rl�}�: �����u��:: r:�:ttf��3 c��We������ 
able RorIe Power and Mounted. 
Steam Drilling Machines tor 100 to 
f}OO ft. Send 6 cents for illustrated 
catalogue. Piel'ce A l·tesian 
and 011  Well S u p p l y  Co • •  
80 Beaver Street, New York. 

FAM I LY I C E  MAC H I N E ��1��.r$IO ��
n

$i� 
Circular. L. Dermigny, 126 \Vest 25th Street, New York. 

THE PHONOGRAPH .-A DETAILED 
description of the new and improved form of the pho­
nograph juot hrought out by Edison. With 8 engrav­
ings. Contained in SCT Il:NTIFIC AMERIC.A.N SUPPLE­
MENT, No. 632. Price 10 cents. '1'0 be tlad at this 
office and from all newsdealers. Penberthy Automatic I njector. 

Cost less than others and do equal work. 
Lift 20 feet and work from h ead as well. 
Restart themselves and require no watch­
ing. \Vill lift through hot pipes, work 
from 25 to 150 Ibs. pressure. Parts remov­

able without disconnecting, also in­
terchan�eable. Send for pamphlet. Penberthy Injector Co . •  Detroit, M ich. 

Donegan & Swifts, l1 Murray St., 
New York. 

Park &. I.J(wy, San FranCiSCO. 
L. M. Rumsey M fg. Co., St. Louis. 

TO BUS INESS MEN 
The value of the SCIENTI FIC AMERICAN as an adver .. 

tising medium cannot be overestimated. Its circulation 
�o��Jb\t�l�sd�

r
��t;�e;

h
i��o

t
:I�\�: g�lt:;���

r i������ 
ries, and i s  read in all the prinCipal l ibraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news .. 
paper. He wants circulation. This he ha·s when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intluence you to substitute 
some other paper for the SCIENTIFIC A l\fER1CAN, when 
selecting a list of publications i n  WCl lcn you deCIde it is 
for your interest to advertise. Tbis is frequently done. 
for the reason taat t.ne agent gets a larger commiSSion 
from the papers havinll a small Circulation tnl\n is aUow. 
ed on the SCIENTIFIC AMERICAN. 

ll'or rates see top of first column of this page, or ad. 
dreu MVNN &; CO .. l'u bIiMh .. r., alii Broadway. New Yerk. 

© 1890 SCIENTIFIC AMERICAN, INC.



APRIL 1 9. 1 8<)0.] 'citutifi c �mtri ,att. 
T h f  Ke w Netal of the

t
�'����:�'� wnger .. The Met.al of Perfectly Non-Poisonous, 4'�i h/jjf 

]II . . T Odorless , Sanitary. �«.'f>&�::!!� � 
BTtYA N'r & STHAT'!'ON SCHOOL, tins Washington St., Boston, Jan. 9,  1890. 

GENTLBMEN:-I am both surprised and pleased 
with the manner in which ):'our Disinfectant has 
purified the closets in my school premises. I ex­
perienced no trouble with foul or disagreeable odors, anll tit .. closets,which are used dn,ily by 600 persons, 
seem as fresh and clean at night as in the morning. 
P!ealie refer any person at all sct>ptical to me. U m In 1 U m T c�;s���';

l
hi�:�����:�t�o';�:����I�

i
:.,�s� � i!::;�":; •• !�:::d � 

..1.. � • urinals, sinks, drams, sewers, ce�spooI8, ==== USB BAILEY't:I ==: 
privies, vaults, stables, kennels. bllge- ::;:::::; ANTISEPTIC _ 

H. E. HI���{����it!�,
lJh: &: S. School. 

water, spittoons, sinks, and every place �� DlSINFECTA.!IT � I'RICE LIST. 
that needs Disinfecttng. The readines� � "Ol/, in .-'\4 � Sample rrablet. . . . . . . . . . . . . . . . . . . 10c. each 

JUST READY. 
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... Fo V)� I,,",,� " Powder, per Can . .  . . •  . . . . . . . . . .  25c. 
ALUMIN IUM.-Its HIstory, Occurrence, Properties, accoupts for its �onderful power . in I t �' Sent prepaid 011 receipt of price. De-

Metallurgy and ApphcatIOns, includIng Its A lloys. By stop�nng putrefactIOn and correcting , '1 , ' ('" scriptive circular and sample piece to 
Joseph \\ . RIChards M.A., A.C., Instructor III Metal- putrId odors. . TB O ·  A • try mailed free. Agents wanted. 
lurgy at the Leh igh University. Second edition, revised T................ :s ::O ... S ... "' ................. CT h "''''T and greatly enlarged. lJlustrated by 2'; engravings and �-""" ...A..J:L::ElY ... ... .... '" � -""" .=... ....... CO_. 
two diagrams. 500 pages. 8vo .  I �ol{'l Man ufactu rers nnd Patentees, Boylston Building. BoylstOll �t •• B08ton,  Mass. nro�f�� $5.00, hy mail, free oj 1Jo�taae to an!! address in the 

CONTENTS. - CHAPTeR l. History of Aluminium. 
II. Occurrence of AlUminium in Nature. III. Physical I 
Properties of Aluminium. IV. Chemical Properties of 
�i
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S H O R T  H I L L S , N . J .-BOX 9 I A: • 

Z A P O N S ,  B R U SH 8. D I P. LACQU ERS. VAR N I S H .  S H E L LACS.BlAC�.s, BR I LLIANT & D EAD. 
J APAN S . A I R  D RY I N G .  ENAM E LS,T RANSPARENT, FOR METAL AND WOOD. P ROO F AGAINST 
A C I D S  A N D  A L K AL I E S . - WRITE FOR CATA L O GUE .-pounds for Reduct i on. VII. The Manufacture of So- ; 

dlum. VIII. The Reduction of Aluminium Compounds : 
from the S tandpoint of Thermal-Chemistry. IX. Reduc- I _����������������. ���������������������� ____ _ 

�i��o�;u�l
.
u�nW:���'itogri�ubJ;i��,i;;;

n
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u
b� I 'I'H E  "AI,LAIW "  SPIRA L  SCREW ]HUVEU PLAN C HET'fE. - DESCRIPTION AND 

_ THE F RE D' K  C R A N E CHEMI CAL C O  

means of Potassium or Sod ium I continued). XI. Reduc- Screws are turned in by pushing the driver. 
t i on of Aluminium Compounds by the Use of Electricity. $1 50 ............... $1 50 xu. Reduction of A luminium Compounds by other I �±& b ::&D . means �han Sodium or Electricity: .XIII. \Vorking i.n '.rHE ALFORD & BERKI<"lLE Co .. P. O. Box 20)2, 
�i�::���erXlhoy��I

O
Y��i. A1Y:�f��rim_I�:n 1J���� Sample, $1.50. '17 Chambers Street, New York City. XVII. AnalysiS of Aluminium and Aluminium Alloys, 

Index. 
rr A circular of 4 pages, 4to, sh01vi:ng the full Table oj 

Contents oj this thorouqhly revised and. recast treaNse, 
showi'ltg the state oj the tndnstrll up to 1890, ana 'Which has 
'playal an important part in the rapid d.et'eiopment oj thi-<� 
Nett' �[etal, '/viZl be sent jrf'f', and free oj lJOstage, to any one 
'in any purt oj the 'world who 10m JUl'ni..-;h his address. liT Our new and 'revised Cataloglw oj Pra.cNc(tl and Sci­
f'ntific Books, 86 pages, 81)0. and Ollr other Catalogues, thr 
whole cOlJe'ri11{J e1)ery branch oj Science applied to the A'rt8, 
seilt free and free of postage to any one i,n auy part oj the 
'world who win furnish us 1vith his address. 

H E N R Y  C A R E Y  B A I R D  lit. C O . ,  
IND USTRIAL PUBLISHBHS, BOOKSELLRRS &; IMPORTERS 

S10 'Vaillut St., Philadelphia, PIl .. U. S. A. 

MAGIC LANTERNS si-£REOPT�¥�� ��������:���I�S 
LANT£RNSLlo£s COLOR£O/3,tUNCOLOR£D 
c�+�:'���E Q. U E EN &. co. 

-;= P H I L A • P A .� 

TlJ e moln �ucce!il�t u l IJ ubl"icntor 
for Loose P u l l eys in use. 

VAN nUZEN'S PA'I' E N T  
LOOSE P U L L E Y  O I L E R  
Highly recommended b y  those wbo 

, have used them for the past two 
\ years. Prices veryreasonable . Every 

user of machinery should have our 
H Catalogue No. 55 ; " sent free. 
VAX DUZEN & r.l'IFT, Cincinnati. 0 

ON MECHANICAL ENGINEERING 
in Electrical Industries.-An address by Prof. John 
Perry. D.Se., F.R.S. ,  discussing the importance to elec­
tricians of a thorough knowledge of engineering. Con­
tained in SCIENTO'IC AMERICAN SUPPLEMENT, No. 
,), "l ,), .  Price 10 cents. '1'0 be had at this office and from 
all newsdealers. 

2nd � MACH INERY ��  
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 
INV EN'rOR8 and others aesirin.,[ new artICles manufac­
tured and introduced, address P. O. Box 86. Cleveland. O. 

illustration of a slmple apparatus that once attracted 
g'reat attention j with an explanation of its action. Con­
tained in � C I F. N TIFIC AM.l!:RICAX SUPPLKl\lE:\"'.f, No. ,),·l9. Price 10 cents. To be had at thIs ollice and trom 
ull newf;oealers. 

JfI Ch Do it yourself. Cir­-. " . .- ea.p �ular press $8. Size 

P · t· for small newspa­
per, $44. Every­rln Ine- thing easy, printed 

r 11 1�!'..  �end two �tamp8 for Catalogue to 
factory. h.":l � " K¥  & CU., lUeriden, Conl l .  

CLAR K'S N O ISELESS R U BBER WH EELS. 
A bsolutely prevents splintering and wear­

in� of floors caused by use of iron wheels. 
Adapted for Trucks, Boxes, Ba�ket8, 1'ables 

and work of every kind in ::\UIIH, ",Varehouses, 
etc. Also furniture casters. Catalogue free. 
Geo • •  '. Clark Box L Windso r l�oeks,VoJlJl. 

-����� 

PAT E NT E E S  hl;1ving some Xovel lnventi!->D in 
Llght Hardware or Maclnnery 

which they desire to have manufactured on royalty or 
to sell outright are requested to address the under-
signed, w�¥1�t1�-'A��/uqR1EK���;(n{15�e��1�

p
York City. 

EXCWLLEN'l' BLACK COPIES, only equaled by Litho­
graphy, of rtll ytldn(l 'written (tr drwwn with any Pen 
��e;,\�er,:i��� A U T 0 C O P  Y I 8 T 
'I'en Eyck & Parker, 66 Pine Street, New York. 

SEVENTEENTH T R I E N N IAL EXH I BITION 
- O F  THE� e0l': E11'l1.. � t. 

forB.ooKSIM€W�PJlPeF\S al\deUtCU.L�R.� 
t:t:lP"" Jff':n1l1rp. ForClRClIJ.O-.'iOfD !?.JfI91B(;/wTJI. !)/?,ffflK& (},. BrllflftJ/"}:SJlftf-fTJ!; ., 

writing to us please mention SCIENTtFIC AMERTCAN. 
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PROPOSALS. 
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Yard, Mare Ildulld, (;nlitoruia.-March 10, 1890.­
Healed prupmm]s, endorsed " Prupo�als for Material for 
Steel r.rops of the U. S. S. ' San Fra.ncisco,' at the Mare 
Island Navy Yard, to be opened April 15, 1890," will be 
received at tne Bureau of Provisions and Clothing, Navy 
])epartment, \Vashillgtun, D. C., until 1'Z o'clock noon, 
A pril 15, 18110, and publicly opened immediately there­
after. to furnish at the Mare Island Navy Yard, 1:-1, 1 01:; 
pounds !"teel plates, 4.270 pounds angle bar�, 1.225 puund!:'  
tee-bars, 2,22.1 pounds miscellaneous wrought iron, ann 
1 .773 pounds of �teel rivets. Blank forms of proposals 
wi l l  be furnished on application to the Bureau, the 
Commandant, Mare Island, or the Navy Pay Office, San 
� ranClE'CO, Cal. fl'h e  material must in all cases conform 
to the Navy standard and pass the u!3ual naval inspec­
tion. '1'ie bids (lecided oy lot. '1'he Department reNerves 
the right to waive defe('ts or to reject any or all bids not 
deemed advantageous to the Government. 

JAMES FU1.JTON, Paymaster General, U. S. Na1Yll. 

Pli;��¥�J!kr r\����itg�r�����r�nl��I���.�O{e:l!� 
proposals, endorsed •. PropmmlR for Monitor Screw Ma� 
chine for the New York Navy Yard, to be opened April 
15, 18f1O," will be received at the Bureau of Provisions 
and CloUling, Navy Department. "\Vashingtoll, D. C., un� 
til 12 o'clock noon, April 15, ]890, and publicly opened 
immediately thereafter, to furnish at the New York 
Navy Yard, one Pratt & 'Vhitney monitor screw ma­
chine. '1'he machine must confunu to the Navy stand� 
ard, and pass the mmal naval inspection. Blank pro­
posah, will be t'urni!"hed u pOll application to the Com­
mandant of the �avy Yard. the Navy Pay Office, New 
York, or to the Bureau. 1'ie bids decided by lot. The 
Department reserves the right to reject any or all bidH 
not deemed advantageous to l,he Government. 

JAMES �'el/l'ON, Paurnaster Gene'raI, U. S. Nav'Y. 

Deli�:ctl�rl�,ll�HO�!Se�
l
lle�d P

��)I���)�il�1f'or ��:c��I:;���! gine house and impounding reservmr, furnishing pump­
ing en cines and bOIlers, cast and wrought iron piping, 
special casting�, fittings. valves, lead, jute, and for ex­
cavation and performing the work necessary to complete 
the pllmpinl! Mtation on the Hot Springs ReservatiJn, at 
Hot, 8prmgs, A rk., will be received at this Department 
uutil 12 o'clock M., "�ednesday, A pril 30. 189£). when they 
will be opened. Blank forms of proposal, embracing 
specifications, together with drawingR showing details, 
way be ubtained upon appl ication to the Department or 
the Superintendent of the Heservation �t H9t Springs, 
Ark. J UHN W. NOBLE, Secretary. 

$500.00 PREMIUll1. 
TENDERS WANTED. 

Tenders will be received by the City of Brandon, Mani­
toba. not later than the ftfteenth (15) day of May, 18�lO. for 
the following: . . Plans for a system of water works for the 
City of Brandon. including sources of supply, planK of 
works, estimates of costs, running expen!'les and receipts, 
and the question of private or municipal control. A l so 
plans for a system of sewerajle for the saId City of 
Brandon in connectiou with snch water works, esti­
mates of costs, et.c. The population of the �ity is about 
four thousand (4,000) . .A premium of five hUndred dol­
lars ( $500) will be paid by the Council of the ( 'ity of 
Brandon for the plans and estimate8 accepted by the 
( 'ouncil. 

CHICAGO NICKEL WORKS. 
MANUFACTURERS OF 

Sohn's Patent Foot Rest, 
And Other Meta l S pecialties. 

We make a specialty of manufacturing 
���R��ll:CJ�i��J!

n
e���iI��

t
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a
f���::t nickel�plating works in thewest. Obtain 

Qur estimate on work and submit merito­
rious patents for manufacture and sale. 

WORKS. 93&95 E. Ohio St. ChicagG 

MASSACHUSETTS 
�n�rit�al� M�ch'ni� Aaao�i�UQn 

In their si,aciou�!:g!!�:on Ave .. Boston, \ 1?o�! ���N!������! a��l�he�i�O �e��o���)��nd� !��l�l� In!d����
l
��!�!' 

. OCTOBER I, I S90, . Do Yom Suspenders s"w into your shoulder" and interfere with your breathin,, ·1 Western Mi neral Wool Co Closmg Nov. 2n. Manufacturers, 'Inventors, and lIle- 1 c:::::t Ol.- e ....... ..... l.- 11- c:::t ... ... .o::::t.�e ....... -=- er.o::::t. 1 U I .I<;VELA N O ,  OHIO • •  , chanics In every hne of Industry. Masters and Students � ..L.L ., '-' -==- �� .a::-' ..a. ..... ""-'L � 
in e lery department of Science and Art, are invited to carl y the trousers from the pIvotal point over the slde seam, and you can't get mto a posittot: of stram. They FO R SA L E d th dd C ·  f th I t· d bl k are easy as an old shoe and slmply perfect. A complete revolutIOn, and less about them than ordmary ,,;u�penders. sen elr a ress. oples o e regu a lODs an an $ 1 . 00,  prepald, to any address. • app!ications will be forwarded and all desired informa- S C I E N T I F I C  S U S P E N D E R  C O . ,  CA U S E W AY , BOSTO N ,  M A S S .  . . . .  . twn furnished. NOTE.-Currency in extra sheet of paper comes safely, or send lul l  address o n  postal and get device for safely mailing silver. OWIng to dIssolutIon of partnershIp, 

JAMES (i. HAYNES, a H DE LAMATER & CO Genel'al Man ager. I I I 
���������������-.���� 

have closed their extensive manufactory at the � All Ages Enjoy this Parlor Game. I foot of West ]3th Street, New York, disposed of � Intell e l ' Amll ' n  _��������������������� __ ��������������������- Hot Air Pumping Eng-ine and Steam Pump bnsi-
and PerJ�ct{y Ha:.!.l�ss. O The only arrow made without TH E  PE N NA .  D IAMON D D R I LL &. MFG.  CO. TO I NVE NTO RS ' PATE NTS 'I'rade ness to the DE LA�[ATER IRON WORKS (incorpo-
a point that will stick to Illass B IRDSIIORO, PA., Builders of High Class . .-- , Marks rated 1889), and to close o u t  the remainder, offcr 

�a�nlu��ft������1'�¥ o��� Steam Engines, 
Diamond Drilling and General E���

o
C:�:rU�

t
i94,t�(J��,p::�iJ��sr::ete��������!I�1:' for sale a very desirable lot of 

Pat. in France. Eng· Machinery. Flour Mlll Rolls Ground and Grooved. !ish correspondence. Commissions and representations. Lathes, Planers, Drilling, Shaping, Slot-' land, Germany, S· u. s. and TH E B EST LI M E K I LN K N OWN INVI'N 'l'OR"' !-We make anything you want. from a ting, Boring, Cutting Off. Nut Tap-
I Canada. 

or no pay. C. D. PAGE, Rocllester, N .  Y. fec����'d��a91�
m
.,\:��t"e.r���:nlr!':i��'; �����ti'lr:pri��: ping, Bolt Cutting, and Milling Ma-

Circulars sent. A. J. WEED & Co .. 92 Fulton St •• N. Y. chines, Gear Cutters, Emery Tool 

Post- paid, 
Nickel, $1.  
Bronze, 7 5 c .  

R U BBER T I P P E D  AR ROW CO., _ 
Patentees and Manufacturers, Boston, Mass., U. S. A. 

ARCHITECTURAL BOOKS. 
Usefu l ,  Beautifu l ,  and Cheap . 

To any person about to erect a dwelling bouse or sta­
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club bouse, or any other puhlic building of high 
or low cost, should procure a complete set of the ARCHI­
TECTS' AND BUILDERS' EDITION of the SCIENTIFIC 

AM ERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and bui lder, 
and to persons about to build for themselves they wiU 
find the work suggestive and most useful. They -Jontain 
colored plates of the elevation, plan, and detail draw­
lngs of almost every claEs of buildin�, w1tb specifica­
tion alld approximate cost. 

Eight bound volumes are now ready and may be ob­
tained, by mail , direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. p E R FE�;WSp A!:!� I L E 

The Koch Patent File, for preserving newspapers, Mag­
azines, and pamphlets, has been recpntly improved and 
price reduced. Subscribers to the SCI ENTIFIC AMERI_ 
{'A N and SC I E�TIFIC A.\I ERI(,.A� SUPPL�;l\-I lr.NT can be 
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" SClEN'1'lFlC AMERlCAN." in gilt. Necessary for 
every one who Wishes to preserve the paper. Address 

MUNN & CO •• Publishers SCIENTIFIC AMERICAN. 

'llhe UQueen 

S E ATT L E K/il:��O�i� 
of tbe New 

t----------------.! Wa��:;,gt�� 

148 B E 8 T O  8 1f!�':in��,I�n�;:n;f���:i�: 
T h e  CHA L M E R S- S P E N C E  CO., Mfrs. 

41 9-42ii E. Eiglltll Street, New Yorl •. 
��� 

Grinders, Screw Machines, 
Vises, Lathe and Planer 

T ools, Drills, T aps, 
And a Y'lriety of 

For Illustrated Descriptive Matter write to the Lead· w;r:��r-��-------------------I RABIES AND ITS 
Small T ools, Boiler Punching and Shear­

PREVEN'l'IVE ing Machines, with lot of Small Tools, 

i���
t
���t';f�h�

a
Jl:{u�l o1'r!t���

e
iiid�:tin�i�e ��!�� Anvils, Sledges, T ongs, and }�i­

nanci a l  
Brokers 
Seattle. 

at our disposal to eradicate it. and showing how its oc- Hloeks, Rope, Bolts, Nuts, Washers, Packing, Pipe, 
���:�����rt��:gy

b:!�fJ ��r�;l�.
rec��t��n:d'� �tc1��� Fittings, Brass Valves, Bar Iron and Steel, 

TIFIC AMERICAN SUPPLEME:<T. No. ,),3�. Price 10 Steam Hammers, and three Rider 

Factor ies 
Wanted 

At East Chatta­
nooga, a d j 0 1  n i n g 

���ts. '1'0 be had at this office and from all newsdeal- Cut-off Eugines. 

O HATTANOOGA 
TENN. , the Hub of 
the South and centre of 
coal and iron industry. 

P o p u l a t i o n  in ]880, 

� ________ ---' 13,000 ; 1885, 25,000 ; 1�89, 

55,000. Cheap iron, coal. 
wood, and labor. Low taxes. River front. Nine 
railroads, more building, giving cheap railroad and 
water transportation in all directions. Climate, 
water supply, and drainage unsurpassed. Free 
sites and other inducements to manufacturers. 

For full particulars, address EAS'I' CHA'I'TA_ 
NOOGA L .4.ND CO . .  Chattanuuga, Tenn., ur L. ll. 
RUSSELL, See'y, 96 Summer St., Boston, MaMs. 

£J!Elt!ST��N��! 
IN THE WORLD. 

.... Speed. Comfort and Safet,., 
.. AGENTS WANTED. 
Large Illustrated Catalogue sent Free tG any Address. 

THE EAGLE BICYCLE MFG. CO., 
STA.M:FORD. CONN. 

ABENTS WANTEDb7�n old .enable ft  ... ; laI][e profits 
qUIck sales, SAMPLE FREE. A rar< 

opportunity. Geo. A:. 8cott. 842 Broadway, N. Y. 

DE AFNE88 &. HEAD NOISES CURED by 
Peck's INVISIBLE TUBUL,.R EAR CUSHIONS. Whispers heard. Com· 

fortable. Successful where all Remedies FAIL. Ills. book&: 
proofs free. Address .... HISCOX, 853 Broadwa1, New York. 

Directory of Patent Sol iC itors, Model Makers, Novelty Mfg. Concerns, 
J U ST O U T . I nIld al! 'rrades li nd  Profesolons of  I J UST O UT. I ntereilit to I llve ntol'S. O N E  DOLLA R .  � �" J.§!ill!ill '· EA ltLV. 744 BRO A DW AY, N .  Y. 

A ��J< E S  N E W He S E C O N D  H A N  D -

TYPEWRITERS A - ' \  B O U G H T, S O L D  A N D  "t-1G E D•• lL M y p EWRITEFI, - A L S O  RE N T E D  0'" '�<."'� \rATI ONAl- T E:XCHANGE] AN Y W H ERE I N���-{\� 
Jr -=--> CHICAr o TH E U .S · lGET'"OlIR r l"...., � .L 

, 200 LA SALLE ST. I. . NEW CATA LOGU E  ON APPLI CATION 

IDE AUTOMATIC ENGINES. TRACTION A N D  PORTA B L E  ENGINES. 

BTEA.lW: R..OA.D � C>LLE:::a.S_ 
WEITMYER PATENT FURNACE. BOIl.ERS OF EVERY DESCIUPTION. 

Manufactured by FOUNDRY & MACHINE DEPARTMENT, Hal'rlsburg, Pa., U. S. A. 

Patent No. 421, 
f)99 for sale or on 
royalty, full size 
in operation, 
For particulars 

artdre!Ols E. Graf, 
527 Eust 81st St., 
New York. 

FOR SA LF..-Patent 40n,g!g, Aug. 27, '8�), Transplanter, 
Planter, and PObt Hole Digger. '1'he most practical in­
vention of its clas:-:. Needed by gardeners. farmer!', and 
others throughout the Union. Awarded medal at Amer­
ican Institute �"'air. RICHARD ]1'OS'I'E H, Cazenovia, N. Y. 

T� S c ientlf i c A merican 
PUBLICATIONS FOR 1 890. 

--0-
The prices of the di1ferent pUblicatioDs in the Unital! 

States, Canada, and MexiCO are as follows : 
RA'l'EB BY MAIL. 

The Scientific American (weekly one year $.),00 
The ScientifiC American Supplement (weekly), one 

year. 5.00 
The ScientifiC American, Spanish Edition (monthly) 

one year, a.oo 
The ScientifiC American, A l'chitec..ts and Builders 

Edition (monthly). one year. . 2.50 
COMBINED RATES. 

The SCIentlfic American and Supplement, . $ •• 00 
The Scientific American and Architects and Bulld� 

ers Edition, . b.OO 
The Scientific American, Supplement, and A rchi-

tects and Builders Edition. 9.00 
Proportionate Rates for Six lllonth..,. 

ThIS lllc incte� postage, which we pay. Remit by postal 
or express money order. or draft to order of 

M U N N  & CO • •  361 H " oadway, New York. 

IN 0 R K I tl G M O D  E L S IS� L IGHT MACH IN ERY.  INVEN T I O N S  D E V E L O P E D .  S e n d  fo r M orle l  C i rc u l a r . J o n e s  B r o s .  E C o  . . C i n · t i .  O .  

© 1890 SCIENTIFIC AMERICAN, INC.



[APRIL 1 9, ISgO. 
ssa eBB 

Inside l:lsae, each Inserti o n  - - - .,. a cents a line. 
!lack I'DlI'e, each insertton • • •  81 .00 a Une. 

The above are charges per agate hne-about eight words per l ine. 'l'his notice shows the width of the line, �d is set in Rg'ate type. En�&ving8 may head. adver­tisements at the same rate per agate line, by measure­ment, as the letter press. Advertisements must be received at publication office I\S early as Thursday morn­
Ing to appear In next Issue. 

Lonll Diamond Safotr. -=---. ---

Diamond Frame, Steel D rop Forpn ll's, Steel Tublnl', om E LEV A TOR S 
AoUustable Ball Bearlna" to all Runnlul' Part8, 

Includinll' Pedals. S u spension Saddl e. Finest THE STANDARD OF THE WORLD 
Victor Bicycles I material money can buy, fiuish ed In For al l  kinds of PASSENGER and FREIGHT 

enamel and nickel. Elevator Service. 

For pleasure, business. recrea­
tion, and for anything you 

could use a bicycle for. 
VIC'l'ORS A RE BEST J 

Send for catalogue. 

Ovprman Wheel Co., Makers, 

STRICTLY H IGH GRADE I N  EV ERY PARTIC U LAR.  
No belter lDaehlne made at anJ' price. 

BICYCLE CATALOGUE FREE. 

.JOH N  P. LOVELL A R MS CO. ,  
147 Wash i ngton St. , .  Bosto n ,  M ass. 

- . � -
-. 

Ch icopee Falls, !lIass. 
BASE BALL. _ A DESCRIPTION OF I 

'rH E COPYING PAD.-HOW TO MAKE the meat national game of the United States, by an 
and how to use ' with an engraving Practical directions English writer. Jno. Newton Crane, with dlalP:Bm of 
how to prepare'the gelatine pad, aid also the aniline Ink th!, field and 7 lUust�tions of players •. Contalned III SOl· 
by which the copies are made ; how to apply the written ENTI FJO A MEUIC A N  SU PPLEM ENT, No. 693. PrIce 
letter to the pad ; how to take olf copies of the letter. 10 cents. To be had at this office and from all news-
Contained in SCIBNTIFIC AMBRICAN SUPPLBMBNT, NO. .::d.:.8R....:I.::ers--.:.. 

_________________ _ 43!!1. Price · }O cents. For sale at this office and by all newsdealers In all parts of the country. 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED WITII 
Transparent 

Films. 
For sale by all Photo. Steck Dealers. 

TH E EASTMAN COM PA NY, 
Bend 10'1" Catalogue. BOOHEBTER.. N. Y. 

STEVENS .PATENT 

SPBlNG SeREW TlIIlDD tlALIPDS 
Leader, No. 71. 

S Inch, \6.��"i Nn��
i
��,

t
ft��h! 'Loo,-"iifIl� 

These Tools, for fine workmanshIp and 
finish. have no equal in world. 

Ideal and Leader Sprl Ivlders and 
.callpers, Ideal Surface Depth 
G'lUiles. and Fine Machi ools. 
J. r:;i�'t�e1irftil� r::�t�O. 
P. O. Bcx 280. Chicopee Fallii. Mass. 

II YOU R  LI fE SAfE AT H O M E ? 
Now is the season 

of the year when 
your house is shut up 
t"':aig� "fri'.J::.�

e :,.� 
from a lack of snf. 
fl c i e n t ventilation. 
This breed .. disease, 
and ls a b s o l u t e l y  
dangerous to those 
'{,.

h
gf ��t���:�fr�

en
-

E v e r v  Familv 
s h o u l d  h av e  the 
Sh e.'m an ' Ki o ll"  
Vaporizer. T h i s  
simple and inexptln. 
• tve device purifies 
the air In every place 
Indoors. 

It Nevel' Fail ... 
Especially needed In 
SchOOls and Church­
es. Send for partic. 
ulars. 

2 to W H. P. The MOTOR of 19th l'ENTUaf. 
can be used A'III/I Place, te do An� 

M'o"
r
�h�

d Wo il't:�f' ':g I�R:� i 
No Gauges ! No Engineer ! A per­
fectly'safe Motor for all places and 
�::-ra:

e
1io��Bigfe�r�!�����u�m: ������� pow.".. �·or circulars, etC . •  address 

lIe.o.my. HeU.bUII,.. Charter Gas Engine Co. 
SllOpllelt,., Sale". P. O. Box us. "rerllne. III. 

VAN' DUZEN 
CAS " CASOLINE ENGINE 

OPERATED with COAL 
and OTHER MAN U FAC· 
TURED GASES AND 

GASOLINE. 

RELIABLE AND 
ECONOMICAL. 

Fully Wtil'l'anted 
' VAN DlJZEN 
a I .. ollne Inrine Co. 

L 2d St • •  CinoinHti. 0. 
ON GAS ENGINES. - A VALUABLE 

Er,per by E. Delamare-Debouttevllle, teuchinll' upon the 
t�W'fu1 '?�I:';I�'1����e ���:�r!i:

n
b� 

d
t�:::Mo�

n 
a�

e
d 

Mr. Malandin. With 23 �s. Contained In SCIBNTI1!'fO 
AMERIOAN SUPPLElIlBNT. Nos. 7 1 11  and 716. Price 10 
cents each. To be had at this office and from Bll news­
dealers. " 

CataloKDe Free. 
POPE MFG 00 B R ANCH HOUSEB I 

• • 12 W&rreIl It.. NEW YOIU[. 
Tl Frankl in St., BOSTON. 291 Wabuh Ave •• CHICAGo. 

Catalogue free. Address Typewriter Department, 
POPE MFG. CO., Boston. New York. Chicago. 

� .A..TION.A..L FILTER_ 

" 

Special Size to Fllter Entire Sapply of Water for Bouse. 
GUARA N T EED TO P R ODUCE 

BRIGHT SPARKLIN G WATER 
I f  Fnter I .  (JIeaned Onee EBeh Day. V a  . .  1>e (JIe_ed In 1 0  Hlnute .. 

LAR C E  S I Z E S  FOR M I LLS A N D  W AT E R  W O R KS. 
NATIONAL WATER PURIFYING CO. , 

Address for Pamphlet. 143 Broadway 01' 86 Liberty St., New Yorl .. 

CUTLER D E S K B E S T  I N  T H E W O R L D .  
A C U T L E R &, S O N ,  

• B U F F A L Cl , N . Y , U S A  

II  THE TEACHING OF SCIENCE.-SHERMAN KING"  VAPOR IZER CO., Chicopee Fal ls ,  Mass. Report of the British Association Committee appOinted WORKING MODELS W� �p��'g����� 

ELECTRO MOTOR. SIMPLE. H OW TO ��;:�l�'"!'&;d�
fJr��gfn�n!g:��srw.

r
gg:t�rg:du:� make. By G. M. Hopkins.-Description of a smaIl elec1ro SCIENTIFIC AMERIOAN Supp r.EME)/T, Nos. 734 and motor devloed and constructed with a view to assisting I 733.  Price tan cents each. To be had at this office and amateurs to make a motor which might be driven with from allnews dealers. 
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A
a� MACHINE. 

tbia omce and from all newsdealers. D U R R E LL'S PAT E N T. 
Barrel, Keg, Hogshead 

' AND  
STAVE MACHINERY. 
Over 110 varieties mann. 

factured by 
E. & B. HOLMES, 

BUFFALO, N. Y. 
Also a full line of Wood 

Working Machinery. Chamfering. Howellag, and Crozlng. 
FOR !!IA J .E.-Three Chemical 

I C E  M A C H I N E S, 
��:::\r� ���g:, \j:�or

e
{V�:l·dg\'t::er.

t
�: 

York. 

PAT E NTS ! 
MESSRS. MUNN & CO., In connection with the publi­

cation of the SCIlllNTIFIC AMBRICAN, . contlnue to ex­
�;::ir::'::::'f:.�e

ment .. and to act as Solicitors of Patents 
In this line of business they have had for1Jy.muJ � ... ' wperience .and- now hltve unequaled !acil(tieB for the 

preparation of Patent Drawings, t5peciftca�lon8, and .the 
prosecution of A pplicatlons for Patentli 10 the Umt,ed 
States, 'Can'ada:and It'oreigti Countries • .  Messrs. Munn &: 

N!'. � �tnne
i.� I� •• , slliDocpes. 

.. 2 " roo I. 8 .. 
(lapllClt,. of '1 Splnclles, 8,000 per 

��O�W:'an inIl1lIpena. 
able tool Manufactured b,. WM. B. I.OCK. 

Bu1l"alo, N. Y. 

THB AMBRI�AI BBLL TBLBPH�n �. 
95 M I LK ST. , BOSTON ,  MASS. 

This Company OWDS the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174, 465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all knoWD 
forms of Electric Speakin g  Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unl awful use, and all the consequences 
thereof. and liable to suit  thprefor. 

Inventions developed. Accurate and Intricate work 
a specialty. N. ERLANDSBN, 11)'1 Rlvlnl!ton St., N. Y. 

SAWS Wanted 50,000 Sawyers S A W  S a n d  Lnmbermen t o  
send n a  their full address for a copy of Em. A erson's "- Book of !!!A WS. We are first A 
to introduce NATURAL GAS for heating and 

W
tempering Saws with wonderful elfect np-

w on improving their quality and toughness, 
enBblinll us to reduce prices. Address S S E1UERSO N ,  SMI'I'H & CO. (Ltd.), 

Beaver Falls, Pa. 

Co. also attend to the preparation of Caveatli. Copyrights 
for Books, Labels, Reissues, ASSignments, and Reports 
on lnfrlnl!ement. of Patents. A l l  business intrusted te 
them is done with speCial ca.re and promptness, on very 
reasonable terms. . P U L L E Y S  H A N C E R S PROGRESS MA OHTNE W O RKIS. 

CL U TC H ES.' A- � F. :eE.O�N, 
tatJ:.

m
lnW1�:�r�Rt'i�� ��oi���e�f. :A'tt�:°l:; co

�: 
cure \tem ; directions concerning Labels, ()OPYrig�ts. 
Designs Pa.tents, Appeals, Reissues, Infringements. As­
Signments, Rejected Cases. Hints on the Sale of Pa-
taw:- :}�o send. free of charge, a Synopsis of \<orell{n Pa,. 
tel't Law. showing the cost and method of becurlng 
Jl8t<!ntsln all the principal conntries of the world. 

MUNN &: C O . ,  Sol ici tor. of" Patentll, 
31i1 Broadway, New York. " 

BRANCH O �·FICES.-No. 622 and 624 F Street, Pa­
__ BlJlldlns. near Ttil Street, Wasbilll(tOlI. D, C. 

F R I CT I O N  .. 4 Park P1aoe. :N". Y' • .  

c "" O --I E-" H OT E L S  B e  :; l r--.I E C, "  B 
I '1 :;  t ; '.'\ OP H f.' o,/\' A "T" E R  

c.; l \l �  u .. \.. N u ).,  : A _  M A " A Z I N c.  F" E E  
L C -' " F r- A � A l C  F 
V T L E F  �-;. P I E R C E  M F G  C O  

, V F "'- r::: N E ,v  , O R "  

OTIS B R OTH E RS co. 
Gelleral Offices, 

RADII OF CURVATURE GEOMETRI-
cally Determined.-A paper by Prof. C. W. MscCord. I>c.'O., giving directions for drawing helices. With 2 fig_ nres. Contained In SOIBNTIII'IO AMERICAN SUPPLE­MENT. No. 732. Price lOcents. To be had at this office and from all llewsdealers. 

COM PTOMET ER 
A'LL AR I TMETH I CAL 

• • • •  PROBLEMS 
Solved rapidly and accurately 
by u s  i n g the Compiometer. 
S a v e s  40 per cent. of time. 
Entire rel ief from mental stra in  
Adapted to  al l  commercial and 
scientific computations. Send for circular. 
CO., 52-56 i l linois St'l Chlcavo. 

T :E: E  

$ tientif i t  �meri tan 
ESTA BLI S H �;D 1 !!146. 

The Most Popular Seleutltle Paper In the World. 
O ll l y  83. 0 0  a Year, lneludilla Po.tqe. WeekI,.. :Ill Nnmbe .... a Y ear. 

This wi dely circulated and splendidly 1llustrated 
paper Is publ ished weekly. Every number contains siX­
teen pages of useful lnfollnatlon and a large nnmber of 
original engravings of new Inventions Rnd dlscoTerlel, 
representlll!li . Engineering Works, Steam �I .. chlnery. 
New Inventions. Novelties In MechaniCS, Manuf.ctures. 
Cbemlstry, ll:lectrlcity. Te:egrapby. Pbotoa-raphy, Archi­
tPeture. Agriculture. Horticulture, Natural History. etc. 
Complete List of Patents each week. 

Terms of Sub8C1'lption.-one copy of the SorEN. 
TIli'J0 AMERIOAN will be sent for one l/eaf"--& numbers­
postage prepaid. to any Bubscrlber In the United States. 
Canada or Mexico. on receipt of tbree dol l nr. by tbe 
publishers ; six months. $1.50 ; three months, '1.00. 

CI u bo.-Speclal rates for several name_, and to Post 
Masters. Write for particuJars. 

Tbe safest way to remit is by Postal Order. Draft, or 
Express Money ·Order. Monoy carefully placed inside 
of envelopes, securely sealed. and correctl.!' addressed. 
seldom goes astray. but 18 at the sender's risk. Ad­
dress all letters and make all orders. drafts, etc., pity. 
able te 

JMt�NN &; CO • •  

36 1 B roadway, N ew York.  
• 

T � E  
Sc ientific American Supp lement. 
This Is a sepa,ate and distinct publication from 

THK SCIE!<TIFlC AMERICAN. but Is uniform therewith 
in Size, every number containing sixteen lal"l{e pages full 
Of ena-ravlngS. many of which are taken from foreilPl 
papers, and accompanied with 'translated descriptions. 
THE SCI K N T l li'IC 'AM KR IOAN SUPPLKM "NT Is publisbed 
weekly, Rnd hlclude. a very wi,fe ran!!:'; of contents. It 
presents tbe Iilost recent papers by eminent writers In 
all the prinalpal departments of Science and the 
Useful Arts, embraCing Biology. Geology, ·Mineralogy. 
Natural History, Geol<raphy. A rchreololl"Y. Astronomy. 
Cbemlstry. ElectriCity. Llgbt. Heat. Mecilanicai Engl • 
neerlng. Steam and Railway' Engineering. Mining. 
Ship Building. Marine Engineering, Photogrnphy, 
Tecbnology, Manufactnring Industries, Sanitary En. 
slneerlna-. Agriculture, Horticulture, DomestiC Econo­
my. Biography. Medicine, etc. A vast am"nnt of fresh 
and valuable information obtainable In no other pnh­
licatlon. 

The most imporlant E1!,gineenng WO'I"ks, lIlechanioma, 
and Manufactures at home and abroad are illustrated 
and described in tbe SUPPLEMENT. 

Price for the S UPPLEMENT for tbe United States and 
Canada, $5.00 a year. or one copy of tbe SorENTIFIC AM­
IilltICAN and one copy of the SUPPLEM ENT. both mailed 
for one year for $7.00. Single copies 100cents. Address 
and remit by postal order, express money order, or eheck. 

MUNN & Co . ,  3 6 1  Broadway, N. Y .. 
Publishers SCIENTIFIO AMEmcAN. 
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Building Edition. 
TilE SClBNTIFIO AMERIOAN AROIII·rECTS' A ND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 26 cents. �'orty large quarto pages, equal 
to abont two b undred ordinary book pages ; forming a 
lal"lle and splendid Mall'RZine of A .·chi t ecull"e, rich­
ly adorned with elegant plat ... in co/",· •• and with other 
line engravings ; Illustratill!li the most Interesting ex­
amples of modem Architectural Construction and 
alUed subjects. 

A special feature Is the presentation In each number 
of a variety of the latpst and best plans for private resi­
dences. City and country, including thooe of very mod. 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, togetber with full 
Plans, Specillcations, Sheets of Details. Estimates, etc. 

The elegance and cheapness of this lDJl,jlnlflcent work 
have won for it the T.llr"est C I I·cu lat ion of any 
Archltec<ural publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUN N & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
T" HE " Scientific AmericAn " ie prlnted with· CHAS. ENlW JOHNSON & OO.'S INK. Tenth and Lom· 
bard Ste •• Phlla.. 1UId 47 Boee St., opp. DlllNle St. , N. Y. 
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